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(54) B6i^(©^«i] 4ite#S?R©3^©*!l«tc:feltSffiMcD;fcie)©^(iiSnfcXhnvj«))& 



(57) C^*?;] 



C2) !^^2 0 0 2 - 5 0 4 5 0 3 

^h-f\ ^L-zm^ h h^i'-'^mM^tm-m.i^^m. (synergenelc) tr*-|>. 

m^m 1 co^^o 

m^m 6 ] m^m. mm t tz \tm'^mmM-^%^ . mim. 4 <j^^mo 

[W^^Si 0] Wcik^.^9y^-^^%ii^^-< \ij-^y. ^^^^y. 
n huy^ yRmju^^U^iz^^} :^-^m^i'y^'^^M^ y}f£^^ib^hM1R^fi 



C3) !^^2 0 0 2 - 5 0 4 5 0 3 

m^M 1 1 <Di^mo 

^BM^'^a-'fbL. Lx'j^^hLfzm^^t fziimmmMx-mmLfzmm^s^m<D5^^t 
m^mi 8] m^m^n^fzxhr3^m^^^^:^&mmK^m^ii^. 

M 1 <^^^o 

Ltzmm<D^M^i-^M^£Mmco^^rx-t fzumwj^'fhcomm^MfD^^rx- 



C4) !^^2 0 0 2 - 5 0 4 5 0 3 

[^>RX|2 2] ^--^^t*^ >/^°^'®-e^-g>. 

1 1 (D^-mo 

[M^i|2 6] my ^ y ^ ^ 3 y ^ V yx3^-^)V7.^^ 

7 co:^teo 
3 0 (^:^feo 



C5) !^^2 0 0 2 - 5 0 4 5 0 3 

[w^j:i3 7] mi&iWt^^-<~ ^ y V ymK ^^^m.m<Dm3^^^ fz h 

-r. m^M 3 5 (D^^o 

mo 



C6) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 0 0 1 ] 
[ 0 0 0 2] 

^^m%i3m\^>hilX\^>Z> (McKay, 1997, Science 276:66-71) ^ tfz. Wm:^ 

r^mm^k^ It fzwmmmL<nmws. nmmmmm^^fzh'tfzm^^ mmmt 

i/>tjttTV^S (Bjorklund, 1993, Nature 362:414-415 ; Olson, 1997, Nature M 
ed, 3:1329-1335 ; Spencer^, 1992, N.Engl .3 .Med. 327:1541-1548 ; Freed^, 1 
992, N. Engl. D.Med. 327:1549-1555 ; Kordower^, 1995, N.Engl .3. Med. 332: 1118 
-1124 ; Defer^, 1996, Brain 119:41-50; Lopez-Lozanc^ , 1997, Transp.Proc 
.29:977-980 ; Rosenstein, 1995, Exp. Neurol . 33:106 ; Turner^, 1993, Neuros 
urg. 33: 1031-1037 ; Kang^, 1993, D.Neurosci .13:5203-5211 ; Andersson^, 19 
93, Int. J. Dev. Neurosci. 11: 555-568 ; Sanberg^, 1997, Nature Med. 3: 1129-11 
32) ^ i^n, /N'-^^ v>'^)ral:i^^^^oTV>2,— M<7)t YB.^-h'^^ 

m.'^<r)mM%i)^^h'i^h^fz^mmm<r)W^mt^'^ n>^W^^X\^^^ (Spencer 
^, 1992, N. Engl. J. Med. 327: 1541-1548 ; Freed^, 1992, N.Engl .J. Med. 327: 15 
49^1555 • Kordower^ 1995 N.Engl .J. Med. 332: 1118-1124 • Defer^ 1996 Br 
ain 119:41-50; Lopez-Lozano^ , 1997, Transp.Proc. 29:977-980) ^ ^fL(^<r> 

^^"<7):^^) ii^tr J; loWMLfzm^K. mm&^RV' ~ ^ XD^^^Dn^Kis 
\/>T^L\/^a:#^^ t7t4>(7)yS)^\/^;t: (Spencer^, 1992, N.Engl .3. Med. 327: 1541 
-1548 -Freed^ 1992 N.Engl .D.Med. 327: 1549-1555 • Kordower^ 1995 N.En 



C7) !^^2 0 0 2 - 5 0 4 5 0 3 

g1. J. Med. 332: 1118-1124 ; Defer^^ 1996^ Brain 119:41-50) „ Li^'^L^£^^h. 

^L-X^fz (Rosenstein^ 1995^ Exp. Neurol .33:106 ; Turner^^ 1993^ Neurosu 
rg. 33:1031-1037) „ tf^^ m hjbHZ V- ^ u y K^-T 

^^'^^^^(DfzlsbK (Lopez-Lozan(^^ 1997^ Transp.Proc. 29: 977-980) ^ ^ 

LXmWmum'y^m^ ^ 1yL^mMitmi^^K'f&^LX\^^&co-V (Rosenstein 
^ 1995^ Exp. Neurol. 33: 106) ^ K-/n'5 >fpi&tt::i j.-n X?:)^ 5 -lO^^ji)^ 

^ 199 3^ D.Neurosci. 13: 5203-5211) ^ I^J-B T ;^ b n -ij- ^ > (Andersson^^ 1993 
^ Int. 3 .Dev. Neurosci .11:555-568) (Sanberg^^ 1997^ Na 

ture Med. 3:1129-1132) co j; ^ =&ft=b ^) «7)lfflia^l^lil^^^*5??^'tf=b*tTV^-&o 
[0 0 0 3] 

#ttm:i9, m^ammm. mw. ^^y^y vym. r )i'y^^^^~m. 

&mmKyfm'\^x^ ^ . m^EMmi^is\^^xs:mm<D±^Rzfm.Th^^^armxi, 
y). ^LT^*jt<5^6D^^'& h^y:^y^^z^3yRt^^mm<7:)^m'^m^K 

X^^^^X^^ (Bjorklund^ 1993^ Nature 362: 414-415; 01 son^ 1997^ Natur 
e Med. 3: 1329-1335) ^ ^1 tL <7>SlJjfc ^TptT^rl" K^-«tiflJffl ^ ^/^ 

[0 0 0 4] 

X 0 y!£^m.5kmm(0^mmmi^^^^-ri> (CWen^, 1988, Cell and Molecular 
Biology of Vertebrate Hard Tissuesp^^ Ciba Foundation Symposium 136^ Ch 
ichester^ UK^ pp. 42-60 ; Cap! an^ 1991^ 3 .0rthop.Res.9:641-650 ; Prockop^ 1 

997^ Science 276:71-74) „ #fi|c7)#^titn|tj 3 n 

[0 0 0 5] 



C8) !^^2 0 0 2 - 5 0 4 5 0 3 

^tL<^co#^#'tt^#@ti--i>MMiulElfflia"eS>-g> (FHendenstein^^ 1976^ 
Exp. Hemat. 4: 267-274) „ m'^miikP^K^ M^ity°y7.-^y^KUmL. ts&o T 

o^a-V) i-^^T^MSC{ii^^i;;gf^^tLTV^;g> (Castro-Mala 

spina^^ 1980^ Blood 56:289-30125; Piersma^^ 1985^ Exp.Hematol 13:237-2 
43- Sinmons^ 1991 Blood 78:55-62- Beresford^ 1992 D .Cell .Sci . 102 : 341 
-351; Liesveld^^ 1989^ Blood 73:1794-1800; Liesveld^^ Exp.Hematol 19:6 
3-70 ; Bennett^ ^ 1991^ J .Cell .Sci .99:131-139) ^ fMSCj ^5^0? h n 

[ 0 0 0 6] 

.IE# t fz \t%m'mm. % ^ /i ^ a ( carte ^ 1992, B1 ood 79 : 356 
-364;^?j«Bienz1e^^ 1994^ Proc. Natl .Acad. Sci USA^ 91:350-354) ^ 

[0 0 0 7] 

^t[#^EP 0,381,490{i, ^ hn-7|ffl|^^ffiU^;5>;tf5T-r^*^r?Fl^LTV^;g>o 

iK*l'ttlS$i. # i ^rf^ ^ i6 1:: X > n -^Wk^ifim <^ tLT (Ohgush 

1989, Acte.Orthop. Scand. 60: 334-339 ; Nakahara^, 1992, 3 .Orthop.Res. 
9:465^76 ; Niedzwiedski^^ 1993, Bicmaterials 14: 115-121 ; ^ yfWakitani^ 
, 1994, ]. Bone & Surg. 76A: 579-592) „ ^:g>$|^T-{i. ;^ h n -^mti^^Ltt 
-tr 9 ^ y ^^ffiV^T^Tt- (Ohgushi^, 1989, Acta.Orthop.Scand. 60:334-339 
) . n.W.^^Xm^n\^ (Nakahara^, 1991, 3 .Orthop.Res. 9:465-476) , ^\ 



!^^2 002-504503 



mmK^l^^^Lfc'WXmfpKm^mK (NiedziAriedski^^ 1993, Biomaterials 
14 : 115-121) ^lii- ;h-^-tfz i± TM^W^'W *3 S 9m &9 Xii ^ m^-T ^fz^'^ 
a y — ^y-ifjVp^K (Wfatkitani^, 1994, J. Bone Surg. 76A: 579-592) 5^|j|L7t 
m^K4 y}f:>r^X-'W^fzii^^'k^\^^tzisbKm\^^hfiX\^^^o Plersma^ (198 
3, B rit. J. Hematol. 94: 285-290) fi, «l*]#f|f^^6mt^. m.M.:^ Y xi-?^m^ 

V^2.o Stewart^a993, Blood 81:2566-2571){i,;fti5, ^#il«aia<7)|^'^ic#fi 
(DWU^iifzi^'r^r.t^mibfZc tfz. Bienz1e^a994, Proc. Natl .Acad. Sci .U 

SA, 91: 350-354) {i;, ^mm^^^ ^ K id\.^x ^MMm^ Tk^mKmu-r ^ 

TtM.-mW^^<D'mmm(Dtzi^(DmMM^m^-r^mmt LT (Anklesana, 1987, 
Proc. Natl .Acad. Sci .USA 84:7681-7685) f /^{i^jfiLMMl:: a^7tfftBlcoft|& 
IJEtLT (Kiefer, 1991 Blood 78(10): 2577-2582) ;^ h n vlEBI^^ffi ;to 
[0 0 0 8] 

^<Dmm. mm.tfz\tm%Km^fifzm.^^>^m.-r^^ib-^£^^-mt^)ik-mt lt 

[0 0 0 9] 

jv^-^h:^ yr^-^ms^'k^mr^^tRzfm^m^iifz:^ hn^m^^^m^ vm^ 



[0010] 



(10) !^^2 0 0 2 - 5 0 4 5 0 3 

[001 1 ] 
[0012] 

[0013] 

MfDmrntLx. mm. mm t fz \tm^t>^^mMm^ c^ffiit s fz \tmi^ % -r 

[0014] 
[0015] 

^mh\^^^^xn-^^fz\±mM^v,fztt'^%^^ 

[0016] 
[0017] 

[0018] 
[0019] 

m<DmMt\.x. ^m^Ktz7.yu-?m^k^^^-r^-mK. mwM9 y ^-^^ 
^<Dm^. -^(DX^ ^^^^y^-^^M-^^^ii-hcDmm^x ^5^m^ii-i>m^Kmi'y 



CU) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 0 2 0] 
[0 0 2 1] 
[0 0 2 2] 

[0 0 2 3] 

[ 0 0 2 4] 

[ 0 0 2 5] 
[0 0 2 6] 

^^fz:^ yu-zm^^^^^^'itL. ^vx^^^tLfzmmtfzitmmmMxiskMLfzm 



(12) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 0 2 7] 

[0 0 2 8] 

[0 0 2 9] 

[0 0 3 0] 
[ 0 0 3 1 ] 
[0 0 3 2] 
[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 



(13) !^^2 0 0 2 - 5 0 4 5 0 3 

. ^^Wi «0 ^ V> T ffl ^> tt ^ ? tL h n -7jfflia;&^-L-D0PA=^/i,^ >^ < 

[0 0 3 6] 

'mm 

mm r-o (a) j :s.?>' r-o (a n) j t*. ^co^picjoisc&es^^co-ot 

[0 0 3 7] 
[0 0 3 8] 

ii. ^LT#|fflJ|&. «fc#*fflM«^liJtem<7)^m«trr.lE#t LT«< ^i:7&>'T- 



(14) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 3 9] 

[ 0 0 4 0] 
[0 0 4 1 ] 

W'-fm. 'm^5^^m. ^r^^-=.> (seratonin) mMt fziiT ^y^M-S: 
[ 0 0 4 2] 

amm.] it. xm(D^i>m,ii^Rzj^xtfzi±yfi'5^^j:miii'?'mA^^^(Dmm. m 



(15) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 4 3] 
[0 0 4 4] 

[ 0 0 4 5] 

L < i-m^ i^fz h-r ^ y ^-^^ M*^^^^- X ^^n-r^Tb^ttzn^m-r^^t 

[0 0 4 6] 



(16) !^^2 0 0 2 - 5 0 4 5 0 3 

"^m^^fzh-to 

[0 0 4 7] 

mmttz\tmm<Dmm\ sMt^^^t-s,. mm^^^htz^^MMt^^^^^^^ 
z>mm<Dmm^^t^.. nm-rz>mm\t. ^mM^mm.^^-^^^xii^<. ttz 

[ 0 0 4 8] 

A. m\^Ti.)^ttziim<Dmmm6^m^^~rii<^tL. ^<d^^. ^&^mK5^^ 

[0 0 4 9] 



(17) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 5 0] 
[0 0 5 1] 

^a-r4 y ^mn<^^m.<7:>fzisbK-t^^£mM^^-ri> -/u^- 9 -/m%w.n 
\zm'm^\z'm^^')(ifz-M^ti:9y^^^%'^n- r-r^^-T^ ^^yMe^u^^tp 

[ 0 0 5 2] 
[0 0 5 3] 



CIS) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 0 5 4] 
[0 0 5 5] 
[0 0 5 6] 

cDNA^ ^^[MK^a^. mRNA^Cj^llT^f-^r y;^DNA^?/RNA^ ^-r^coti- 
t: --C^oT ct i/>o ;t:S^^7);^fe^' 
[0 0 5 7] 

. -^^^ h zy 3 y ( ^ L < (iDEAE7=~c^y!. h ^ > 

[0 0 5 8] 



(19) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 5 9] 
[0 0 6 0] 
[0 0 6 1] 

[0 0 6 2] 

-T«Bia(>Oiim^iaihL. -ebT/^ t:6>'^^§-g> ^ ® ^^B^l" 



(20) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 6 3] 

[ 0 0 6 4 ] 

^m<Dmm<Dmh^^'^^fi^o ^<Dmmni^^\^^xii. fttjot::. 
M'^x^mmh^i}'^(Dm^mmmL^i^mib h tL;i>0M(75?L^fiji^-r ^ ^ 1 j: »9 

[0 0 6 5] 

tlco^gO^Mi: LT{i?t:Pj <,mt LTiSffi LTiV^o i:-^<?>>t^^Ja-e ^> . ifmmm\^ 



(21) !^^2 0 0 2 - 5 0 4 5 0 3 

ident) t ^ o :z^hmmkit. ts&oT. Mi^m. WiiL<i±m<7)mm<^^^ 

[ 0 0 6 6] 
[ 0 0 6 7] 



(22) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 6 8] 

T)vy7^y('7^m. '^m<r)mm. nm. mm. mmm'\mmmitm(7:) 

[0 0 6 9] 
[0 0 7 0] 



(23) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 7 1] 

L < <*^i^^i::ffio"CV^;|>'f@#:^, ^iicT)^ i, (defective 

L<#3^-r^«Bii&-eM^-r-?>. if*D?-&s. ^LxyiiL< itw^m^^^ tK 

fhm^fi&^^mi^yi^h^hfifzT. h n-rMia-e^oTi^/^o ^mMmitfz. 
^m^^^m-r^ Kmiii^^i^^M^^r^x\^^o l^^l, ^tm, ^^^m 

[0 0 7 2] 

"f-^iEL < mA^^mm'x:~m^^i>. mm^^^h. ^tT/^L< asii^^s 



(24) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 0 7 3] 
[0 0 7 4] 
[0 0 7 5] 

ti^^ttCexpanded)^ ^X^Xmm^-^^mKU-^'^il^o ^«/if a^trX h 
[0 0 7 6] 



(25) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 7 7] 

mKmmL. ^Lx. mmf'y^-^^M'^'^m.^fi^LXf^mnm^<^m.m. 

o 

[ 0 0 7 8] 

o ^-^^^h. mm^iii'i^^^m,L^Lxmm.^y^'^^M'^m^r^fc)^<D^M-r^ 
^±x^^ ::.tKj}\\^x. T.hi^'rmmi. ^ixhib^-^^^mKmrn^fi^m^ 

jflL^(7)Jfll?S'^|&Cvascular blood siipp\y:>y^ X< "^W^^MT^t H^^^i^^^'^K 
[0 0 7 9] 



(26) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 8 0] 
[0 0 8 1] 

mm. mm.^ L < },tmm.^mm l < \,m(r):^mx^M-t^ ^^},ttzh<9 

[ 0 0 8 2] 



(27) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 8 3] 
[0 0 8 4] 

'^i:iv^3t?s!J:f:^*i-^ ^ ■y^-^^^M't^- Kl-'&jtfS^'e h9>;^'7i^' h^tt-g. 



(28) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 8 5] 

■7°n^- -^'a-^-r;g>^^'L/e)^L^*te. HMK^ tiJ^v^o i)Dx.T. /^'^;^^-t^ 

y i^Mi-^^<^^M^mw-r^ii(D(D^ d^£^^'^:^^-^yi^y^^-^-i>tfz 

Brt^'&'/n-t-^?'-^i£MLTJ:v> (Freundlich^. 1997^Me 
th. Enzymol. 283 I 159-173) o 
[ 0 0 8 6] 

- ymmmm \^ Km^^ufzmm^y^-^^M^Tyri-r^ y ^mm ^ 
mmm\](Dm^i<^'Z^m^^y'^'e-d'-ymmmmi-mmmK^^^^:ho mm 

^ >/N°i^®5£r=r- V-r^^^ U^^Vmna. c DNA. ry^DNA. ^fifeD 
NA L < {i^ilh<^^^4 y y\ f ;t (im R N A co J: 9 j^R N A^^-e^o 



(29) !^^2 0 0 2 - 5 0 4 5 0 3 

T J; V^o 

[0 0 8 7] 

3itf> nrt^'I43^i^'ab ^ il^ D N A ^grlfflmi^i^A LT^jJ:\/^o DNA ^ffll^ft^ t^^AI" 

^gj^^^lix ^'fe#p|^^c^DNA|a&.^=S'#5ti-:&S^^*val^JDLTJ:v^o ^fls^^.^^ 
^Mili- "!> c7) K^m -e^ & D N A SS^U ^i^/^-ecDDNA ^^^4^ K^^X^X J: „ * 
^VMi. RNA^Ifflmtt^t:i«ALTJ:v^o 
[0 0 8 8] 

^^ii^^tij'^'Z^^X^^o I3$^=r K>*3 J:?J^^?-ik=r KXi, —m^. iry;-\^ 
[0 0 8 9] 

x^^-3^-(DX -9 #< (7)Ml^-e^!&t4-c*s•/^^-i5^-/iflp@e^J^^'^-r 



(30) !^^2 0 0 2 - 5 0 4 5 0 3 

ji'^^B^ ^ ;tfK^ <^ n ^ - ^ - /mapge^j ^^^-tz> Km 

[0 0 9 0] 

[ 0 0 9 1 ] 

[0 0 9 2] 

■7- V ^ 'J yxmrn^t^ta-^^"^-^ - LT J: (F r e u n d 1 i 

chfj. 1997^ Meth. Enzymo 1. 283 : 159-173) o 
[0 0 9 3] 



(31) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 9 4] 
[0 0 9 5] 



(32) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 0 9 6] 
[ 0 0 9 7] 

^ViT> V Atfc^ h 9 ^v!; "7 3 deae-T^t. 

X\^X 19 h^>y^'7^i^ b^tL-So 
[0 0 9 8] 

^ A . D E A E x^-^;^ h 9 > L < ti^t^fi'fW^tt h 9 > ;^ "7 ^ v 3 > 

^fT^. ^*!ii-:&«i^ffaoDNA^ia3itf<7)i;<^ffl-r-g,o ^^j^eti'^mtiw 



(33) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 0 9 9] 

< o;^^c7)|i|ilCi3V^T, t^TtX h HN'Miati. 3-3 OB. 0tL<(i5 

[0100] 
[0101] 



(34) !^^2 0 0 2 - 5 0 4 5 0 3 

[0102] 

0 l/> < 03$^(7)Si#Hi3\/>T(i 5 ~ 1 4 'flfecT^iljItliiSi/^Tti 7 ~ 1 0 BW 
i§*L#^o > yy Y ^^ti:Ayu^mmi. ^^-m^^. 3-3 OB, 

v> < ^f}^(r)3Ml^i5^^X\t 5 - 1 4 B , < o>5^cDil^iti*3i/^T{± 7 - 1 0 B 1^ 
^mx^n^o M'W.'^flfzT. Yu-^mmt. Yyy7.y:i^C^^yBymK. 
0 B. < o;&^(7)ilMlc^i/^T(i 5 ~ 1 4 e. < oj5^<7>i^^il:i^V^T{i 7 ~ 1 
0 Bi§*Ll#. LT. b ^>'v^-7j^i5' V3 ^tcimtT. ^^tfrt'. 3-3 OB 
, < o;$^c7)tg;f^^ci3V^T(± 5 - 1 4 B, < -Di)-^(OW'MKii'^^X \t 7 ~ 1 0 B 

y yy 7.y =y B yMK. 4iS'^^/^Ll^^ V> < 0 35^c7>ig;|tl^^V^T{i 6 iM^i 

o < o^^<7)iiMt-*v^T> -^Si? tt^cx b n^geis,(*. Yyy y.y By 
ffrt-. 4 il'^V^ L 1 < 0 3^^(^i|;|tH^v^T 6iil=iv^ L 1 0 ^ , < 

(7)l«t;^V^T 3 - 6 Mi§«$tl, ^LT, b 9 > X "7 a. v a :^ l::^ t T 

> S:^tfri^. 4;;i?^v>Li#. v^<05a^(7)ig#t;i3v>-c6iS'ii/>L i o 

[0103] 



(35) !^^2 0 0 2 - 5 0 4 5 0 3 

,^iia^^i-i t:^m^cDmi^ttlW|iA7U^<7)i§:^tc J: 19 (Ap p 1 e b 

aumf?> 1992. Blood 80 (6) 11608-1613 ^ 

[0104] 

^>L<(±. $mmmm.^^m\^^\^xwM^fitz7.Yx3^mm.h}ii,\-n 

[0105] 



(36) !^^2 0 0 2 - 5 0 4 5 0 3 

[0 10 6] 

10 0k gcoA^tz^m 1 0 ' 1 Q^"mt<7)m<^mm^^mx^tz ^ k^-^ 

^ tt^o < OyS^COie^tH^V^T. 1 . 5X10't*^3l. 5 X 1 O^'^fSt c7) 
m<7)m^ki}K look g<DA^fzy)^m.\HK^X^fi^o <'^T^^<D3Mi^^^^ 
^lX10't^5Xl 0^^mt(7ym(DmM^^. l O O k g(DA^tz^B^ 
P^K'i^X^m>o < o>e)^c7)ittit^i3V^T. Itl4 X 1 o' t^2 X 1 0^^mt<D 
Kcoffllg^^ 1 0 0 k g<7)A$>tz^K^tX^il&o V> < 03&^(7?i|;fitci3V^T. m 

5X1 Q^m<Dm^^tM}i X 1 o^mt<Dm<Dm^^^K i o o k g<7)A^;ti9 

[0107] 

5 B to o ? o 

[0108] 

< o^^<7)iEMt^^v>T{i. look gcDA^Tt 19^ 1 O't^l 0^^'Mt<D 

mcom^ik<DM^m^-^t^^^'^^^^o <^:6^coWMKiSV>Xi±. l O O k gcoA 

^tzy)mi. 5xio*i:ir3i. 5x 1 o''mtcom<Dm^^<DM^mu^f}m^^ 

ii^o < •:3 3$^(75|i;|tl^^\/>T{d:^ 10 0k g AS) 7^: »9 1 x 1 o' t^5 x 
1 0'''fit<75K<?5*fflmcD-^[llS;^7?)>'^#fc$ttSo V> < o^^^cT^S^l'^V^Tti, 1 

0 0k gfDA^fz^mb X 1 0'°^(7)|H|^(;5#ll]S^^^l)^fft^*t^o < 0,^^(7) 

iiittc^v^T(i. 10 0k g(7)A^7ti9 1 X 1 o^°m(^mM(7)mm^-^^m^^ 

[0109] 

< 'Zi:i^coWMKi5W^X . 10 0k g<^A^tc I9 1;^ 1 0 ' titl 1 O^'^tcom 
<Dm^(^W1k<^^-^^^^^^n.&o < 0 5?)^c7)iat^*3i/^T. look gcoAS) 

7ti9i^]i. sxio'ti^ji. 5 X I o^'mt(Dm(Dm^^(Dm^<^^^^^i^^^ 

itZ>o < 03&^<7)|i^lCi3\/^T. look gCDA$)7t 19 I^J 1 X 1 0' 5 X 1 



(37) !^^2 0 0 2 - 5 0 4 5 0 3 

o < o;^^(7)B^itid3V^T. 10 0k g<7yA^tz^m4 X 1 0 'lie?? ffl 1^(7)^1^ 

. 1 0 0 k g<7)A^);t:V)|^j2 X 1 0'''fB(7)^Jia(7)^^(7)^^:6>\ 3~7iI^B<7> 
^St-'bfcoT^fft? tL^o < o^^col«t::*3V^T. 1^] 3 . 5 x l 0 ''ficT),^ 

[0 110] 

tJAWi^^ h Benayahufjs 1989^ J. C 

ell Physiol. 140:i-7;Mardone)> 1987>Cel 
1 Tissue Res. 250:157-165 l^fEj^^tt^o jifST-tS^ 

TJ: v^o >^ > nT|ffl|S,{i. -^Jx-tf. ^S#l^^^4, 3 9 1, 9 0 9^. 

^4. 8 0 6, 3 5 5^. *a#f1^S4, 9 4 2, 1 2 9 J: a=~*a#K^^ 5 

,3 3 4, 6 4 0^l::i§^^tt-£. '*3 0^^-^i-&#< cDi9 L^tm/J^^^-fbyn 

[0 111] 

. ;^ h n^|ffl|^{±, T^3> -f>^' (Amicon, Inc. ) (-^^t^^- 



(38) !^^2 0 0 2 - 5 0 4 5 0 3 

(Ami con. Inc.) cofUtfi^^S 2 3-^<D 5 0 ~ 5 1 vt^fSM^ 
[0 112] 

,9 0 2, 2 9 5^*3j:0^~?^@#fF^4. 9 9 7, 4 4 3 ^l:: ? tii> o < 

lll#fF^5, 3 14, 4 7 1-^^ J:U=~^lll#fP»5, 3 4 4, 4 5 4-^tcfSj^? 

5i^°T (mi 1 1 i p 0 r e) M^'^^-e^^o '^^yT.yx,^ y'^^tzT. h 
[0 113] 

< o^^<?5^i LV^ffi3i.^^^®T\ *^]1 O'^^V^L^l 0'''f@<7)#fflm^^'Jiffi^ 
[0114] 



(39) !^^2 0 0 2 - 5 0 4 5 0 3 

\± 1 ^M:^^^ 1 ^^Mx.Tf -eJ$«t#'2.o < -^t^cDUt Lv^i^^tc^v^-C. 

^H(??MK(7)rai§^^tL:g>o v> < o^^(^||#tii3V>T. 7.Yu^mmt. 3-3 
OB. $ftL<{± 5-140. ct»9 0^t<{±7~lO 0WJ§*?tL:i,o < o 
5i^coiltit-*3V^T. ;^ h n-^IEIS^ti, 4 jS^SrV^ L 1 if^. S L < 6 ;ll!^v^ L 1 

■^>?)^t7?i^.^fit^*3i/>T{i 5 - 1 4 B . < o;()^(7)ii;fit::i3V^-C{± 7 ~ 1 0 B. 

< ^7!)^<D3MK^^^Xit 5 ~ 1 4 B> < 'Of)^(DMMK^^^Xit 7 ~ 1 0 B . 3^ 
mLm^o ^M.^ it fz 7. }-u^mmi. J^vyT^y^^ZyaymK. Sid^ibSO 
B. < 0 75^(7>ig;ftlc^v^Ta 5 ~ 1 4 B . < 075^c7)B;ftHfeV^T{i; 7 ~ 1 0 
B. 3§*L#. -eLT. b^>>^-7ii^->3 >t::^LT. ^^tfri:: 3 ~ 3 0 B. 
< ■^7i>(DWMi^^^^X ii 5 ~ 1 4 B. < o>J^(7)|i;|tl::^V^T{± 7 ~ 1 0 B K 



(40) !^^2 0 0 2 - 5 0 4 5 0 3 

LI 0 ^B. < '^ii^coWMKi^^^'Cii 3-6 ^Bm^m^ tii>o h y y 7. 
iriSV^Tfi eiSJi*/^ L 1 0 V> < 0 3?)^(:oi^#t;^V^T(i 3 ~ 6 ^^ra:^^L 

[0115] 

[0 116] 

y'ua \ {1) w<(D^Wu^^tzh-f^^^'7~ry i<Dy^y^u a \ (I) m& 

rr- Ki--&rtt|5^^L7tm/h-:ftfS^/?j^e>'^oTV>jt (Khnian et a1., 1991, 
D. Biol. Chem. 266:23373-23379; Pereira et a1., 1983, D. Clin. Invest. 9 
1:709-716; ^ X.XI Sokolov et al., 1993, Biochemistry 32: 9242-9249) ^ ^ 

-m^i^^'f^Jl 0 0~l-e*^)^LTI*IHt4■7'^/y;jt^5^^^'J:l9^ia?ti:&mRNA 

IM^'-e^o-s : \ x%^y^yV:^-v^'^'^7.%.^ii-^h'^ht^fzo 

[0 117] 



(41) !^^2 0 0 2 - 5 0 4 5 0 3 

n b 3 — ;v^^ V^T^j^^ ttTt (FHedenstein et a1 . , 1976, Exp Hemat. 4:26 
7-274; Castro-Mai aspina et a1 . , 1980, Blood 56:289-301; Piersma et a1 . , 
1985, Exp. Hematol 13:237-243; Simmons et al . , 1991, Blood 78:55-62; Ber 
esford et al . , 1992, 3. Cell. Sci . 102:341-351; Liesveld et al . , 1989, B 
lood 73:1794-1800; Liesveld et al . , 1990, Exp. Hematol 19:63-70; Bennett 
etal., 1991, 3. Cell. Scil 99:131-139) ^ g-f^^i^ h y y j. :^ y ^ ^ 

:^UViJ ;VX (Atlanta Biologicals)) ^^^^-f :|> a - M E M ( 5 X - 'J iM-K -tr 
y Y 7.<D-y ' ^^iJ )V ' V/N-jr-- CSigm Chemical Company)) f)^^^ 

v-l^iBlflltt^^^fi-^ 2 5m 1 (7) a -MEMpfJ-ei 7 5 c m' OT'^Xf- ^'d^ 
[0 118] 

C^#T-e 17 5c m'yy7.ux^-T^A^m\>^^tz^iE'^'7y7si!i--h<D%m<D^ 

^nj: 6 X 1 m<^i^-H^Mm.tm^\^tzo O -2 

~ 0 ■ 4 m 1 a -MEMiS J:!/ 1 0 % v|^5BlfiLvt ^'c^ltl 7X1 0 ' 'ficD.^ffll^cT) 
ii^i^ =^ # ^ CO V 11 j:- > ^ Creci pi ent) x coMiS-Jilcr) cti L 7t o 

[0 119] 

^ y ^ • • :t y" • ^ •f' V • V ^ T" ^ K (Atomic Energy of Canada, Lt 

cl.)-e(7)Mltl^<t ^5 K:f-m^$^-r:i>M^ Lt^Io ^Sfi 116c Gy5y<D 

•fo4B#WMPiST'9 ■ 0 G y (4-5Gy + 4-5Gy) ^^#L^c (O'Hara et a 



(42) !^^2 0 0 2 - 5 0 4 5 0 3 

1., 1991, Exp. Hemat. 19:878^81) „ m 2 M ^ comM^^h 1 - 2 mml^K . +1 

liA^Stt'^3&^o;t^M<75HS|t$ tL;t-7'^X{i#ii;f^<7> 1 0-13 BIkKmt: 

[0120] 

^7.\Hm'mc 0 L I A im.i^^KM-r^ 2m.<^p c R^&m'tm^Lfzo 2-f 

aymMV-^tz^Wk-^^^ . tifeoT. 1 ^ct) Vv- tf ai> Mffli^^fc 1^ 1 0 

1 0"'~ 1 0''<7)t£Ht^^^7t'9^t^C-e*l9. l#|<7)V^/lia:.>' Mffl|&^ 

7^19*^] 1 0"=~ l^co K^-0m^&C7to 
[0 12 1] 

/ittcT) F^-liJia^:^Lfc (^1) o 7Bmic. ^^T^^t::;^ v^;!fC2^5ei^B «b ti,;i:o 
2 ■ 0 ~ 1 2 %^tJ&i67t 1 ) o 15 0 H-eti. ^tLt5{iM^^liT-e50? 

fz\tmm.^^m^^^t t^v^'^^^^fzmm^im^%^<T^mm.<j^ i ■ 5 ~ 5 ■ o 
%-^^mzo ^nmt\-~^tin<Dn'^^wp^7f^^ i-^r-^^fziiK ^m. wit 

. #^ J: O^'Hlt H P4i- & -^ttflti; *3 It -S. * S Mil'^ {± i - 

-e K:^-ffll^(^^P#^*^avvX^^i L^^^? ^i/i^o;!:: « 0 ■ 0 0 0 1 - 0 ■ 0 5 %) 

[0122] 



(43) !^^2 0 0 2 - 5 0 4 5 0 3 

[0123] 

Tto 15 0 H-r^^?ti;t 3 Ec7)^^;^-e{jt, =fSi/h-3lfxT-^^"#T^i;&m?ti. ^ 

-c {±#&m ? ^ o o 

[0 12 4] 

\^fzi^mmii'm%<DmMm^^sj)^mKmm\:-t^ ^ t ^^i-o ^^iz><omm± 
^fihtm<Dmm<DW,mm^\^i]tWLmx^^^tzit>^ ^iih\±^^h<Dmm<DM 

mML^nn'^^tzz.t^tLm-r^T-'^^^^^bo nwK. ^^m^^^b^mmt 

mm.^<or ')'\±-^-7.y r y (A Pa s e) t^w^^wp^^. ^m±%m^ 

i}^^^m^k^'Mt]^^£i)-^'Dfz:z.t^^m.-r^m,m^^X^Z>o ttz. 
> Ctartarate)-jiia-'|'4(7)^;}sX:7 T ^--{f (TRAP) cotKJ^I^*^ M^^^) * 



(44) !^^2 0 0 2 - 5 0 4 5 0 3 

[0125] 

fz'^^tzo MSG?® (iJt*^' KAfin Ay.± K^fz^) h 'J J: 0=' 

-M#^-e^;(? U/t^ ^-Cifeofco 5iJ(7)*.it-e(i. m^xm^^t^i nK^tz^n 

M S Cilt7)|g^ffi'^-i' jv:^'^#;g)fc«^t'. LNC Z hn-^^ ( 
Miller et al . , 1589, Bio Techniques 7:980-990) ^gfcgLT^ -9-^ h ^ J^Tn 
-^^JV;^ (pCMV) m(D'y'0^-9-i3^\ a c ZitfsT-cJO^il^il^^i^Tt ( 
lEl) o 9 - \tT y y Y U \L y Camphotropic)^.X ^ v > j/ffl 

(p A 3 1 7 ) y^vTsy ihfzo m^y )^y^y'r^-r 

^.m^'mm^cmcompkm^i^m'^^fzo ms ciM(7?-:^i§«i^ (^msa) 

<^m^»^-ii:^Co 5 Bf^(^#Biaf7)^fet±. 15-20 %i)mnm\' 1 

a c zmi:^^^m\^tz^h^^htzo mmmm<^wm<^^mm^m.^Tx- Q, A 

18 (0 -4 4 g/m 1 coffi'ttiiiJK) ^fflV^T 5 0 B WmSL^Co UU^fltz 
fflmc7){5t ^^:'fd; 1 a c Z«f5^^^^3aLMtt7to L N C Z c?)efi:® > 1 acZ 
mi.^<0%Mt)^C 0 L A 1 mf£^^-7°n-t- ^-^3 J: 0 L 2 A 1 ( p 

C0L2A1) coT^n^-^'-i^J; J: n \'m^^iitzo 1 a c Zst 

fS^co^mtiMS C§ScO-:^i§*!^4'T'2®<7)«^tz z ^ffl V^T0^:*^#o T 



(45) !^^2 0 0 2 - 5 0 4 5 0 3 



ereira et a1 . , 1995, Proc. Natl. Acad. Sci. USA 92:4857-4861 

U<DDNA^m\^^x V h Lx. ^ v^M^-j^^'^y (hCH) . 

mms&M (Ob) . tfcitu }^mi^^>^m<DM^ii^^^m-r^^u--y^mtzo 

^#oT«A? ttTV^;g>7tS?), — ^^'^-cD^fl75H£ffl?tl.:&o MS 
C (iM:l\<#?L'ffi (Andreason et a1., 1988, Bio Techniques 6:650-660; Tonegu 
zzo et a1 . , 1986, MoT . Call . Biol . 6: 703-706) ^ ^J^y^^-i^^^y^X Xf^ 
(Mercer et a1., 1992, In: Anti sense Strategies, Ann. IV. Y. Acad. S 
ci. Biol. 660:209-218) ^ffiV^T^^ll h 9 "7 ^ h $ ttT, 

[0126] 

^mi^ X zf^m<Dmm^^i^ ^ ukr Km-r : 6~i o^swc^fve/n-^ 

J; 0*~5^M#;5^-f). #c7)^f|5^^if LT 1 - 2 m 1 (T^^Kl^ a -M 
EM^J;0=1 0 %'5'^>|^J,BjflL^t (FBS) ^#*1-:g> '^It^^ffl L 

^LX^M^^^yy (^-jV^-CCourter)^7=^;VZM) (Df^X-tf^-t & o 
2 5 m 1 (7) a -MEM^ct O^' 1 0 %F B S 4^(7) 5X1 0*~5X1 0 

-ci 0 ~ 1 2 BmK^fzy)-^^i^mmtLximm^'^^o mm^ o - 2 5%hv 

y'^yy^ioXV^l ~~ 5mM EDTA=|-ffl(/^^ 5^Wl^^/c-S. 3 7 t: t^^dvi-fb t 

'?-<7)t^(7)#j5^^ii-i9 1 ct 19 [iiJii-r&o #Bi&^ 1 0 %FB s ^m-r& « -m 

EM-C^^fi LT 6 Ji;V^fecOtt'-C9 •5cm'S;t*)3X10''~lXl 



(46) !^^2 0 0 2 - 5 0 4 5 0 3 

~2 2Bfw-e$>^o =-'^^mmiimi um^nw^^^^. ^LTiwi-^^r-ch 
V y'zy y i^a^s J: J: 19 eft ? tt^ o 

i-^v^^-rv^^^n-jr-^iJ^^PfiT^i^^^H^tLTtfffiJtfr-C*^ p R S V- 1 acZ. p 
CMV-1 acZ^ pCOLl/1 acZ*3j;?JpCOL2-l acZ ^^^tT 
^7t«6tc^ffi^ ti.^ (lEl) o pCOLlT'n^-^^-ti, lifCOLlAlil 
fS^(7)4 7 6 b p(7):/n^-^-, ||-ai^v>*J:z/;^§|S^(7)l| — r > h n > 
^■^^-r^ 1 - 4 k b Wf>T--C*^o ^(7>y^n^-^-{ih^>y!,v^^^;'i^-7'5' 
;x,-e^fc-7°n^-^-f^lcoC 0 L 2 A 1 itfi^^^iSft t^iaii#Ml5tJ^ J: O^^fiJcS 
#^aiJ^^-e|iimi-^it/^^"^$ttTV^-|, (Sokolov et a1., 1995, J. Biol. C 
hem. 270:9622-9629) „ C 0 L 2 A 1 T^n ^ - - {i, |fe?lcr)j|aii-#^tt=^^ 

(Bradham et a1. , 1994, D. Cell Physiol. 158:61-68) t:>C0L2Al 
ilfST- (Ala-Kokko et a1 . , 1991, 3. Biol. Chem. 266:14175-14178) ^-^C^coi 

k bifM-C^-So 1 a c ZstfS^tih GHit^i^- • ^^K^ b V-XCN 

ichols Laboratories)) ^ 0 B jftfST" (Considine et a1., 1995, J. Clin. Inv 
est. 95:2986-2988) t/cit^ f HT-IXjffS^ (v^^T^-f -y ^ • -Ir 9 li - • -f 
> 3 - *° V - ■r 7 K CGeneti c Therapy, Inc . )-e^|^ $ tL^ o 

■/nT":3.--9--*fflm^^^*M^i-2.7ts!>l'. ryvii: >n-7^ ^7 ^ Camphotrop 
hiOi^ h n^^ ^7 ^ ^ A 3 17 '^1'$fflL;t:o 

fflia^ 1 0 0 mmJELcoct'-eV b n -^z -< ^^-(7)pBR3 2 2 fli^^'-e-ai^ 

Seal ^fflv^;i,M'fbt:i ct ^m.^r^^tifz 1 5 gcoT'^;^^ FDNA^fflv^-g, 

mm*)'^^y'^ J-^Wm.'XM (yn^ 5^rCPromega)) j: 19 2 0 %^?&JS-e h ^ >' 
■7ai^'hLfco 7.y x.^ G4 18 (GIBCO/BRL 

) ) 1 m g/m 1 (7)^tt^mJ^T-j3ax.7to v > -itrtts n 

l^^7 ~ 1 0 0-emtL^LT^«'; ^^^^rfflv^i&i^n-^r-yi^H J: vj^^^tL/:: 



(47) !^^2 0 0 2 - 5 0 4 5 0 3 

6 ^u^) y Y )V^m^X- l'm<^^ ^)^^fz^ 3m 1 coJ^Sfe^ 

T - 1 0 8 0 11 >JB»*fflJl^i;Mi-^ 5 0^1 (Dli^ik<D 1 Ulco-^iiniicl: 

fzo tsmt. 1 a c Z ® fS^^t^l^lI M L T ^'[4 l^^-fe t7tHT-1 0 8 0 IfflJi^ 

coifc^pj^-r-i. ^ i: J: n^^^fitzo ti^\t i x i o'~ i x i 

^Mt^i ^3^t^$^J:/co S^'^^ fel^ 2 HI^BM'Q^LTto lfflia^:^l:: 1 a c Z 

g/m 1 c^G 4 1 8 (iSMJS) T-mSL7t:o -:^^*t?<7)^ 1 5 ~ 2 0 %fi 1 
a c Z^^WLT^'l4-e^)^) ^LTG 4 1 8 M$^t::i|-^7tffll^<7){5 t ^^f5^lM a c 
z L T l^'tt-e* o 7t o 

M S C0<7?— 1 0 %FB S ^^^fr-T-i. a -MEM<7>tt^-e 1 0 0 ffi^ 

f+Jl:: l'fi<7)'^7i;V^f^V) 1 0 ''fico^J^-e^SL/tro 2 H Kfifeft ^ ii:, 

I' P B S -e2 ig-^^L^ LTD N A - ^ ^ (/^T-f 

- b \.fZo DNA-'J^'}^°7 jiiS' ^ >^#{iT|Scoifil9 t:: LTMit ? tL?t : 6 

160 'J 'J^"^^^^:?'^^ (GIBCO/BRL) ^20 0;«l<7)a-MEMtt^(;oi 
g C7)L NC Z DN A tii-^L. m©-e3 O^W-f >'^^^-^L^ -?-LT8 

0 O^^-^ n 'J 7 -MEMpI^IIMS CM'^^^ti-'S) 6 - ^ ;i/^^^Mc^ 1 

oc7)t> i jH;j]px.7to 3 7 "Ct^^Stt-g) 6 a DNA 

-ij 4^-7 jiiS' ^ ^ 1 0 %FB S ^-^^-r-S) 2 m 1 co a -M EM-CMI^-T 

-l>o FB S -^:#J^:afett><7) 1 8 ^M<7)-f 3 ffll^^ 1 a c Z 



(48) !^^2 0 0 2 - 5 0 4 5 0 3 

cx (mi) (omu^mm^^fzMs cm^i^m^Km-mm-ti>o ^^ot. v> 

^ ^ftHT-. d3 4 1 8 ^(DWR^\^ hyy:^y^^ h^^fzUSC 
if y ^^y^vi e ;i/ Cgangcyclcvi r) sg^^ ^ ^ <7)M*^ HJ: :^ t:: i^* L T ^fc J: <> 

Jia^. «^S?±ltffl^it(??ISr?l5=^*S< RT-eP7&>'ott f^tlTt 2 2 X 2 2 mm 

V ■/'^^^i-^ 6 0 -mminic^F^'e^^itftL^Co 0 ■ 1 %C S 

0 itLe>co^#T-e. mh^(D% ~ 1 5 %:;&5 5 *5cl: 0COM(?)2 4 t::*?7^::& 
pendorf ftlt§?i3 J: O^Tfilg (7) ^ 7. 7 ^ A h f - ^7 :7° ;^ Cf emtoti ps) ^ ^ 

Tto ^7 7"60ltll55^?^'ffi55^tt;tllMf*I60^TcO,fflJI^ (-iigfiSt^ti 15 0- 

2 0 0 ) -^T)^ h-^^-f'i>m<r>^\^ 1 OmM h (p H 7 - 6) 4^0-0 

1 - 1 0 g/^ 1 OtEH(?5^ftt^«aiiltt?t:o jilt^ tL;^cfflia^:^tc^?I$ 

M S CM^ 0 ■ 2 5 % > U T'-^Vis J: 0= 1 ~ 5 mM E D T A-e 5 t-^bj^: 



(49) !^^2 0 0 2 - 5 0 4 5 0 3 

^W^^^fML^ LT^tiii-l9 t^i^X^ mULfZo IffllS-^ 4 . 0 0 0 X g-C(7) 

1 o^mK^tz^h^^L^KX^mmL. ^lt:^^;^^^ h^^^jc^^PB s (ph? 
■ 4) (Df^\z:^mm^^^^tKX^ 2mmr^'r=ho mscm^o -smimfcy) 

5 - 5 0 g) K^n^. ^LT.fflia^? 1 o'&m'f^m-r^o m^^mmm^^^ 

Kl^m<D^Mc (^^^ K • • /^°;^^-CB^■oRad Gene Pulser)^ ^t^;V 1 

6 5 2 0 7 6) ^fflV^T^1.:$^«biJPx.^tijtDNA^#^-r^|fflia<7);tti^S!l'^^^ 

K5iJ^^^^6^/ci6^^^ 0-25~2-5kv/c mc7)tgH-e|ffiS^tf 
o;to 1 acZitfST- (L NC Z^iJ' i^-) L-^ L'C:^li|fflia^m^#?L 

4 8 ~ 7 2 ^Mmi^^-fe-r-S i <!: ct J9 . mMmim^'^^ULtio 

h G H 

TUmcTJ^-yh (GIBCO/BRL) ^^^-T ^WM^^^ ^fz-^^f^SiUmm^ 

0 ■ 1 m 1 (7) 2 xmRMM^'M^^^-^ y h }\y^McO 1 ocT)'^ I9 

X.fbtL&o 5^^^l:i. 0 ■ 1 m 1 <7)|^|^^t>';^JP^iD;i^LT¥«^3 7 "C-eS 

0 ^M-r >^:x^- h-r^o 5 m'ik^L^ l-c i-^xt:,^ a^jvmfz^ o ■ 

2 m 1 (^—^MjC^^M^^o ^y^)i^^ 3 7 "C-es 0 6^m4 y^a.^~ h ^ 

LT 5 mi9cf^-t^o O-^j^^l-'^i^^T^ 0 ■ 2 m 1 

■1ml CO 2 N®im<7)Mm: i9#iL?-^i)o ^ > T'JVOPa^JKti 4 9 0 n m-efF 

0 bsag 



(50) !^^2 0 0 2 - 5 0 4 5 0 3 

®t5c^^)Si-st±T-e*2>o L^^^^m^Kii, m.\y^^^ 7. c Dl^ A (6 1 

9 n t) i)^iKmm)^'c-^M^^. m^M-^mm^i^^Lxmmm^^ft^o m 

^m^-r^o ^TEmKit^ m.^^^^ hO b^fi®lc=}s^;vh>7N>:?^-CBo1tonH 
unter)-^ IZX^^'' 3 'Cifelt^ft ^ ^ It . ^ (D^^ K^y r T^'J ^ ^ CSephadex 

)G - 2 5 ^fflv^-rr;v5iiMi^-r-g>o m^h^tzmmmmmt^ q f^c \ / g 

-e^oTto ^Sffl<7)^>:/jv (0 - 2 m 1 ) ^—mxum ( 1 : 2 0 0 o#3glJ£ 

) ^ffiV^TO ■ 1 % > >>Crn"ton)x- 10 0 ^-^^"T-S- "7 ^ - h "CMW 

tfc:i:i^7X<o4^-c 1 e^Mi^fc/::^? 4t:-eo -4111 1 c7)^ita-e^'fl-f 
^ b L;to I - 0 bSSW (10 0^/1 ft'l^ti^^ttjt 3 0 . 0 0 0 c p m) 
^^^KM^^X^X^ y ^ B y ^ ^ 2 Anmm'lrtzo ^^^fitzO b 

M&M (1 2 ± 1 l-4±0-l%) ^0-lml<7)li^7 -y^L- 

^U--ry FCAntibodies, Inc.)^ 0 - 1 m 1 (7:)iE'B^'>^^5km (G I B C 0 
/BRL> ^ U^^^ Vm. *M -fcrJVX:/;Vi5'-) . ^ctU=~0 - 1 m 1 co 1 0%>1^° 
1; ai-f-l/>^tj n-JV60^^tlDtC J: l9^&?5«^-^7to ^ ^ 1 5 ^^^ft^ll^ L (2 2 
0 0 r pm) , l^-^LTV^^V^^Hft^M^f L^LT-^ h ft'cTJfeltvSf'l^fe^/^" 

- KCPackard) 50 00:^r>-7;^i5'>^- (-fU-^-^ ^M^ t?''^ ^> -X • i^n 
Downers Grove)) r^-Ctf^LfZo > ■:/>'Vtt'<7) 0 b «feJS^ n ^7 KV"?- KCRod 

0 ■ 3 9 n g/m 1 "C^So ^ItS^^ttKi 1 2 n g/m 1 "Cii 11-6 
%-e*l9> 1 3 ■ 1 n g/m 1 -Cfi 2 0 ■ 8 %co^iJj-e^o7to 

•flj^coo-ij-if CELISA) (Tp« V * > • ^-^-f :t'7'n^^' • ^/n"^- CAmerican 
Bioproducts Company) :^;^5v^T h G (±|fi) ■T^'ftffl ^^tziiCOt mm^^ 

^i^rx-Miiij'^- v-r^nm^^'D^m.^m^-r^o mwmmi 1 - 5 0 n g 

/m l~^X^^^LXmf^(Om.m±l n g/m l"'-e*o7to ^^{i-^ii';^,®^ 



(51) !^^2 0 0 2 - 5 0 4 5 0 3 

: 300f^c(i 700 V- CGray)HB|t ; HKfttilt ; 1 X 1 0 ''f^c^M S C ; 
tt'l^iiltt. 7li(^^ *.<^ 6#^^^:^#:Cpups)t UT^L;to l^^oT, MSG 

MSCM^ h GH* J:a^~H^^IXci^^±A35^e) l:iaK^ l^^^s 3*^^ B^M. 
Smith et a1. (1993) Mature Genet. 5:397-402 KfiM.^ ^fzHmX^m^mK 

^'fb$:-ii:-&o H^X a fi^^jt^CchromogeniO^Jg-e^-S, S 2 7 6 5 ^^^^ 
-^TM-fe^^tJ^^T So BGIX1-3-X-Y Vi^-^tLTt^-^ ^'Hi; h jv^ 



(52) !^^2 0 0 2 - 5 0 4 5 0 3 

^gis ±C^'iaT-VIIIti^;V*7"^7 ^' • ^ ■>':2^^u--r y KCEIcatech, Inc.) (y 

. ^y^ — c^ . y-^tyi^ -^^rr — sj^v- — -r^y K (Enzyme Research Labs, Inc.) ( 

-ruy-r^-H. ^^7.^yY) ii^hmx'Lfzo 

[0127] 

H^X . mB^WSi. S - 2 7 6 5 . is J: 0^;^ n >■ ^iynUM-^^^^ 1-25 
8 \ \tti\£ • "7 T - V V r • ^/^°- • > 3 - V - 7" '7 K CKabi Pharmacia He 
par, Inc.) {t^^^:^m. y 9 y t> >) T^^hmXLfzo 4 ©O^^^v^^^it L 
7t : A. 5 0 mM h 7;0"n"s)^ 150 mM NaCK 1%BSA, pH7-5 

; B^ 15 OmM > 5mM C a C 1 2^ 1 Omg/m 1 -tf9>3^>> p H 7 

■6;C. 50mMhUy!;. 10 mM CaClz. pH7-5;D. 50 mM h U 
1 5 0 mM NaCU pH8-4o ^m(DTm<DW.n'tM^-r & :^tKX^ 
g|^viii/xM^i!S^ti^tffcliM^L/c : H^^viii> mmmAf^BUXm 1 ; 
H^X. mm^M^ 1 U/m 1 ; 1 - 2 5 8 1 MlfvtAf^ 3 4 ju g/m 1 ; C a C 

I2. ;icc1^ 2 5 mM ; ^ ct O^MIiSo «^ :/;v^M#?gA cOft'X-^fi L-?- b 

T 1 0 0 1 ^#^60^«?Bjc^^Jvt^itix.?to W^^S-eQ O^S-M-f 

^ L^LT:^HM«B-e5 la^^LTto 1 0 0 1 H-T-XI a (M«C 
'^2/^g/ml) jLjVlcijp^fCo 3 7 t:tc^tt-23 3 0 ^ffei; 1 0 0 

1COS 2 7 6 5 (MW?^Dtl3 0 ■ 5 mM) <7)^ j- JVizjjW^^ LX^Wk^ 

za-e 1 0 43^M-f h L> ^(D^kizmm^k 1 0 ^-eliiix.-g> :i 

t l::J: V) Sim^W^t^■^^o m»¥«iI'^J|jt'9 ^^fflV^T 4 0 5 n 

ml^i3lt&R^JlI^?Ifl^L;t:o t h f7)iE#^0)ttM(7)^ffii-ef^jS ? ttTttlifl ffllf. 
{i3 - 2 5 n g/m 1 ^^^mkX-^-o fzo i co;^a{d: ;^ H^I^ii^MM L 
'£>5^o7to ia-7-IXt::[?§LTfi. 2 5 0 n g /m 11-^^*)IE't'ffi<3D 5 %c07R^^fc5i)^ 
— ^a^Jtcy^^ffl-e^^ i:#x.f)tL-^LT 1 0 0 ~ 1 5 0 n g/m 1 ^ 

Mnms : MS CM^feTliAtfc^Cchamber)^43t:iXti-&^ j: KX^^m^&HK 
>^ ^t ^ jt fe^ <y) jf^lfeia 



(53) !^^2 0 0 2 - 5 0 4 5 0 3 

flJ.'^?.*^1--& : ^^J^-^^^^mm^fl. ^LT^^yy. (Benayahu, 1989, J. Cell 
Physiol. 140:1-7) ^ ^ .y b (Mardon et a1 . , 1987, Cell Tissue Res. 250:15 
7-165) tfzlii'y'^^ (Friedenstein et a1 . , 1987, Cell Tissue Kinet. 20:26 
3-272) -e*y-frJVtt^(;#ta^tL7t:^t;{i. mhif)>K^flhtmm§T^^'SL>mt 
L^v^#. mm^^m.mttzt±m^tLrm^-rz>fz!sb (Benayahu etal., 1989, 

±=^M=t ; Mardon, et a1 . , 1987, ±^^j: ; Owen et a1 . , 1988, In: Cell a 
nd Molecular Biology of Invertebrate Hard Tissues, Wiley Chicester, CIBA 

Foundation Symposiun, 136:42-60; Friedenstein et a1 . , 1987, _h^^J;) 
. ^fihii^J?^^< t ii 6:ilW^i£#T-g> CAfakitani, 1994, D. Bone and 3.T. Surg 
ery 76^:579-592) ^ 

im^fiTlfMco^fifcfKB^n (5 U Jh°r • u~yi?U-Zy a ^CMillipore Corp.)) 
7f)^hM^^LX f:>it^LXJim(7)]y^- h (Benayahu et a1 . , 1989, ±)^^J: ; M 
ardon, et a1 . , 1987, ±^^J;) maft^tl-TV^^o ^-T^K. ?L^^i^:t1- 

^MV^T#^i-^o 2 otfO'J V'^^'^i^t::— MMt^LT^^B^L. Tf^feti 9 m 
mc^F*I#*3 J;?/2mm60J¥$. I^j 1 2 7 mm'c^Wfi-e*-?>o 1 0 " ~ 1 O'-fic^ 

MS C?ll^^(7)4^tc 1 oc7)iJ >^'-^rt(7)?L^ilLT^ffit^UT?L^#*3?J'^^:3^ 
>i5''-$*t^c^:;6^lffl< 'io7^::^9;^^^y ^'#:-e^Jj-1-i>o ^^V'>;^l::^^T 

^>^y'. t'Jf Ai-^o ;^^l:li;Sf?gcD^<^;^-e<7)^,^mt^(i. itis^ati/h ^ v^^^^-1' 
^^ n ii^ y hi^^c^y 9;^^ ^ y^d^tj^Bf ? tL/iRB (5mm. 

McO^U^^^ h 1 Mm . l^n. 3*^. I 0 ^Bi3Xlf2 O^H^ikl^ 



(54) !^^2 0 0 2 - 5 0 4 5 0 3 

HI 2 ^#Hsi-*i«\ (1) It. 2o£0^. mi<7^m (s) ^j; 

Vmzcoi^ (7) ^ ^jo^-Y (3) ^^x.TV^T'b ct: V>o 

v>o ^^y^-^-ii. ^t^Ky 4 ^KDy 4 (9) ^ J: o*^^ 2 cd ^7 

(11) ^islS^tL^o ■7^;v^^-{i. -7 r ^ -:^)^'^ t Bill 

-e^:g)o ~7 ;v^?'-?L#(i:. ^ 0 . 2 5 mJ=y.T. L < fi*^] 0 . i^m-eab 
oT^)ctv^o '7^';v^-{i:. •:/7y^f^'7^, T^^n^, iKU ^x-r jv^j L < (iSi 

fife? tiT^i J;v^o ^fc. J; 19 ^^t^^^Rfl-c^ -I) nr^cT)*";^^ ~7 h 

(^^tLT^/^JiV^) m: oT*/>'- ? tLTV^&ilP^U (13) 

[0128] 

tihMSCCOwen et al., 1988, in Cell and 
Molecular Biology of Vertebrate Hard 



(55) !^^2 0 0 2 - 5 0 4 5 0 3 

Tissues, Ciba Foundation Symposium 1 
36, Chichester, UK, pp. 42-60;Caplan, 199 
1, J. Orthop. Res. 9:641-650;Prockop, 199 
7, Science 276:71-74;Pereira et al., 1 
995, Proc. Natl. Acad. Sci. 92:4857-4861; 
Pereira et al. , 1998, Proc. Natl. Acad. S 
ci. 95:1142-1147) (i. 19-46 ;r<7)iE'^'iM^d3 J: Ific 

MEM/ 10%FBSl-J:'9 1 I l*fXL. ^LT^J^^SS (F i c o 1 1 - P 
aque Plus;i. 077 g/m I.Pharmacia, LKB Bi 
otechnology Inc. , Pi scataway, NJ) ^jILTI 

0 0 0 X gT-3 O^W^ft^L^LTtio J:CJ*^#Btl=^-^^-^7t^*l^ M^M^. 
a -MEM/1 0%FBSl::J:'9*b4 0ml l'#f^t> ^LXWm^C^Lfco ^ 

-r^=b*>M S C:^^ a -MEM/ 1 0%FBS^. «)S 1 x 1 o'm 

h^nfzo Msc^3BWJ§*L. ^Lx^mmmm^. ^m^^<D^i&,^^^ 

-r^^ t J;oT^*L7to MS Cj$*5&5^^tCjtL7tm. MS C^. 0. 2 5 
% h U y'iyyioXZJP 1 mMED T Alc J;^ 3 7 ^^^3 ~ 4 6^mco^ 
By\,zX'DX-f]y- h3$^fbti565L7to MSC^. i:2<i)L<{ii: 3#|RL. 

Jfil/h«S*if^H-i^ (PD GF-AA ; G I B C O/B R L, Grand Is 
land, NY) 5 n g /m 1 ^:^i|fet;^jjn Lfco 
[0129] 

bMS C(r)WM(DtzibK. 8~ 1 2M^(DL ewis/SsNHs dJtS9 
Yib-^h'i^h^fzW^m^TJi^m^iJ^W^^fltz (Harlan Sprang 
e Dawley, I N) o #(^«*^if t, ^ L'C#fil*, f±ltf? t It^fS 
fflLTDMEM (GIBCO/BRL, Grand I s 1 and, NY) 5m 

1 ^fflV>T#LmL;t:o ^#MJiai 0 0 - 2 0 0 X 1 0'#l^^ DMEM/ 1 
0%FBSO175c m'|aMJ#*7^:^^t-^l-'- h l^fzo 2 4 B#ffi^, 



(56) !^^2 0 0 2 - 5 0 4 5 0 3 

. m^ii2 3 BUK^^^n-tzo mmi. o. 2 5 % > U i mM 

[0130] 

T7. y n^^ h(7) 1 ^;^^tf (Azizi, 1996, Ann. Neurol 
. (tfrai) 121 :T236) It. r;HfySprague-Dawl eyfiK9 
(Harlan Sprague Dawley) (DB^^^i^^'^hfifzo '^^y 

. mm.^i^. m.m4-^>fi^^m^it. ^ Lxmm.it. v;^/N°-^f (d i s p a s e 

) (GIBCO/BRL, Grand Island, NY) 2. 4#l£/ml 
#^£T-e3 7'CT-3 0:9-K-r > ^tL^^o 1 o^rapg-e, iait(±. 

v>?t«^t:^ ^7 h ^ilLT^:t-i Pj =^ 7 9 ^7 vj^i-^ ^ t I' J: o T5^^? t^;to ^IS 

KMmL. ^LX^a -MEM/ 1 0 %FB S:^Sbl:i^ V^T. 2«<7) 17 5cm 

3 yr-ei 5^K^ v;^/^°--^f2. 4m^A/m l m: »9 4!!kaL. -etTj^ 
«tf^. n-^ <; -->^-*-H*3V^T 1 2 0 r p m-e 2 ^KlgS LtIt o L 

/clBI^^^^Lfco «ftli&±tb^. #*lffll&t;Y3S^J^ L. ^LX^mm^. 2 4-4 

iMmKi^fz-:^x 3 mm^j&Lfzo 

[0131] 

^~^yByKti^xy''v-}-'i}--hmi)^Ltzo ^v>-e. fflJI^^. ^-v ^-f 
> ^fliut-. -^yXr^ K (Sigma Chemical Com 



(57) !^^2 0 0 2 - 5 0 4 5 0 3 

pany, St. Louis, MO) 1^ g/m 1 <7)#^T'e2 4^^-^ ^'^^x 

mi 0, 0 0 0 IBIS-/ V h ;vc7);^ ^V- t LXMM ^ Hfco 
[0132] 

fifcSprague-Dawl e yT y 9 y h 200~300g) 

mg/k g^J;0*>^^^6 Omg/k g cT^fl-^f^cT^j^^i^jfilt^c J: o 

tLTto Kj^^^ ■;ti^'&^^t^*3V^TX-r o ^ ^^^^ (sterotaxic) 

>'V^> F'J ;v^fflv^TlfrTlill^3mm<7)^£eo#^'tTo/co Mfl^lSr^'/i^l^ 

1 0 1 3 0 53'5^^^tT. ? 4 ~ 5 mm<7?|t^#:4^i;?ilt 

LfsTo if 1^69 t^^'i-^li'^t^cfc o TRAD. ^LTiJjt/^. ^vHv^O. 6m 
gXk g^Xlf^^ <y QmgXk gKX-:^Xi&iWLfzo 5, 14, 3 0 ^ J: 

l9aJL^ tffflg^hVA (trim) ^ LTlgco-ej^T-^-^tf-^ > •7°;V^li:*, 
[0133] 



(58) !^^2 0 0 2 - 5 0 4 5 0 3 

XV^^^y-^y (v ime n t in) (T^mM^'E^^ t-T ^M^X^it. Ifflia{i> ? 
hK. Tr i tonX-100l::J;»93 O&mHim^fl. PB Stt^-ei^ 

I g G-eabofco 

[0134] 

^yrmtm^^m^fifzo 

[0135] 

t ^#fil;a^^>#e>:}^^M sea. y°^7.^-j ^^^(D^^ibcoHm^^i^^x^m 

^ LT 3 ~ 5 !liftcoM±^5i? tL;to IE 3 t::^ ? J: ^ PDGF-A 
A<Dm^\t. M^^<7ynm^^-^^^k\^tZo l.tzfi^-DX. PDGF-AA;«)>\ 2~ 

^^yhMSCti. V 0 ¥ - A A<r)'mW^£ \^\^^5^^-M3^\^fzo tfz. T 

xbn^j--f hib. -/^ ^^mm.^<D^^h(Dikm^j:^m\^X'ox^m.^ii 
fzo T^y^^^ m3Mf^(Di:^i%m<r>m^um:^iitzo 

[0136] 

A- ABC^^^<m'^\^tZo lihMSCJi. >^ > ^55^-rj5^:i^ 



(59) !^^2 0 0 2 - 5 0 4 5 0 3 

[0137] 

m^:^—l^^£^^ttiKm^ti^iir\^>^(Bruder et al., 19 
9 7, J. Cell Biochem. 64:278-294)o L L 5i>^' 

7t (1114, /N°^>;vC) o 9 Mar;;^ h n^^ b (i. Hm^KX y)m^^X-^':^ 

[0138] 

j3 tt ^ ■feltt^^.^fflBat^ 

It^ttTto 5-7 2 ami::. 9^ h'J-^L. LT^tt t)<7)ff^^M-=^#7to 

^tz {Mb. /N°^;va) o ^itUm^^tzmmt. |g^>tl::^v^T|^ai 

l'#tfi$ (Andersson et al.,1993, Int.J.D 
ev.Neurosci. 11:555 — 568;Azizi, 1996, An 
n. Neurol. (lfrtli)12i:T236;Zhou et al.,19 
92, J. Comp. Neurol. 317:i45-I55)o m/&.<Di^Wti)'^ 
. 9^7MvISC (Els, /N°^>;vf) *3 J:0="t MVIS C (El 5, /N°^;vb-e) ^ 
;^5v^T#P)tifCo ^3 l^^^ J: ^ ^ 2 0 , 0 0 0 - 4 2, 0 0 0 Iffll^/i)^" 
. lelill^ tt7t|gt::^v>T#^LTi/^7l::o &lt^tL7;:iaia^(i. 1 0 0 , 0 0 0 - 
1 2 0, 0 0 0 c^$£H'e^o7tc7)-e, iSA^ bM S Cc7)#^j 2 o %;«i^^5 - 7 
2Bm^mU^ilfZo 3 0 - 7 2 Hit::[ElI|2^tL7t?iAt MVISCco^ 



(60) !^^2 0 0 2 - 5 0 4 5 0 3 

X^ii. i^^J^^^^^hflfCo ^ y hUS C(Dm-^lt. 3 3, 0 0 OlffllS,^) L < ait) 3 

0 mx^k 1 4 0 @ tcinjii^ fitz (m 5 f ) o 

[0139] 

|g,coB®^J^,ffl|^lCov^TEP?^-&#t(j (M c K a y , 1997, Scien 
ce 276:66-71) tin Dct^j::. m<Dm'tMm.LX^W}-r^ (And 
ersson et al.,1993, Int.J.Dev. Neurosc 
i.li:555-568;Zhou et al.,1992, J.Comp 
. Neurol. 3171145-155) ^t:^K W^t?.^^ KX\^^i>o 

M H i3 J; ifmmi'^ fcJ o T ^ i> m ? *t ;t o -kM&M ^KiiX^) ^^-^(Dmm L =^ 35^ 

-^Lfz (^3) o 
[0140] 

< LT> MSCfd;. F^ia^--#fl*&f *T.ytt^. I M=f ^-r>(7)-^fiK^iti67^:o 

y ^ y'u ^■^^-f-y\zm^^^j:^jiitK^^mfi^<D^'^\±. ^ttiu l^itl^^ (El 7 
, /N°^>;Vb) . ^]^X±tz. #tif^5 0 g l::{itl^$ tL'&^d^oTt (1117, 

C ) o 

[0141] 



(61) !^^2 0 0 2 - 5 0 4 5 0 3 

(neurotransplantat ion) ^^co^'^Wzit. 7 

(D^^ii. x.tzt^'DX. Msc5^?^ ^yK^\i^^m.^(D^m<D^mKm\^x. m 

XXfmi.^m0M<r)fz}^(r)^m^£M.\^i^ (vehicle) X^^b^t^m 
[0 14 2] 

Msc(i. nmmu<^fzist)<DmAktLx^^<^7i}^<Dm.^'tm-ri>o 
hit. -^ma^h^BjK^^^t^^x^. ^Lx^mK^\^-^xu.i^x^ho ttz. 
M^i#c??Msc^^ mm<DfzxbK^tmx^. t^^< Lx^±'^^3§xzfwm)nn 

^mns : MS cg>r.x b > t(om^^m : ms c<y)T.x > h^(7> 

«S2 X 1 O'laS^cDli VMS C^K «Kl X 1 O'm^^fD^y h T :^ hu^^ 
btt'fjic. MEMy'7y!.30%FBS (Sigma Chemical Co 
mpany, St. Louis. MO) ■A^t^^^mm 10ml tt>-e|WI^J§*^ ft 

fzo iivmmit. m^^mMK a huL A- AB CKX ^m^mm^tifzo 

m 5 H t^, 11 b mmco^ 2 % i^k ttz. v^jt «#tmt4 ^ y^^^^M^^ 

-X^i>(DX. :L^h(D^Wii±. n hUS C(r>y 3 y-^K 7^;'bT;=!.hn 
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[0143] 



MSCs 




xio^ 


(mmol 


TRAP* 
(auDol 
nunteg) 




mm' 


2.0 


42.6 


144 






6.41 


22.3 


102 




(Matngel) 


634 


42.0 


105 




mm 


133 


2,052 


72 






7.40 


362 


60.6 






5.08 


506 


59.2 



[0 14 4] 

a 6M^^'^7X/5^^cD|t'i'iiM^ (2 0 X 1 O') 7??^ #9. 5 c m' ^ ^ 
I'iSV^T 1 0%FCS^^rfa -MEMC7) 2 m 1 Hfzo ^Nt*.WI^^^" 

3 0 -eLTi#*fd:. 7 H B f T-|fr#j#Sbct'-ei|i^? tL;;:^ APT 

[0 14 5] 

b MiaJ§*-r h (23 mm ; ?L# 3;«m;Becton Dicki 

nson) Kisif:h'W>i (i^m^iy Z^XZfm^l y 2) <h <7) |WI ^:^*o 
[0 14 6] 

c Matrigel-^a-T^-f >i5^$:rL7t-< MiJ: b t |w| Co 

[0147] 

d 1 0 H g c;^ 1 0 . 2 5 % h 'J "/v > *3 J: 1 mM E D T A 

J: *3 3 7 'C-e5 5^WM*^tt. I^V^Ti&;5^l::a§ ttjto 1 ^<7^^ ^ }Vii^h<D 
fflia (2X10') Tiin : 4^m^^. ^L-Z9 . 5 cm' '>^;Vtl^V^T3 B *3 

[0148] 

e A PT^-fe'^ ia^TRA Pti. ^^5^ ^/n"^' K 1 m g T^o 7to 

[0149] 
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MSCs 


77 h 




1 ,huu 


J_ -I. 

r r r 




□7-^' > I (Biodeagn) 


1:10 






HLA-ABC O^hannmgen) 


1:100 


+ + 




t* > (Sigma) 


1:40 


+/- 


+ + + 




1:20 






4' 7^'htl/7* Oy^' -t'C (Sigma) 


1:50 






7*>t* 1/7* 7>hBT (Sigma) 


1:200 


NA 





[0150] 
[0151] 

[^3] 



«3. 79HSii*^bO>^7fe«i«^*^fctHISC(DIill|X 







5 


27,300* 


14 


30^ 


30 


41,800 


72 


19,900 



[0152] 

5^ O Tto 
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eriventricular) lu.|g#y5^ tsM^^ tl^-S o hn-^MI^fi. 

[0153] 

GFAP) ^%m-^^^i>^ t^M$]E-ri>o ::.^Km^^fi^ X ^ n 
bn-rMia (hMSC) li. ^^^MSatlwIDJ: 9 Mgttimi<^g&* tt. 

L T^i!l-r 2, :i ^ o 7^: o 

[0154] 

mm^^\^i5if^^m±mmi^mmTi)-^hmm-^ii^ (McKay. 1997, s 

cience 276:66-7i;Lundberg et al., 199 
7, Exp. Neurol. 1451342-360) o^^'^T^J: Zf:=-cL - n 
y (Gould et al. , 1998. Proc. Natl. Acad. S 
ci. (USA) 95:3168-317i;Kempermann et a 
1.. 1998. Nat Med 4:555-557) (is i^MiS XZJ^^-y 
:t~^^~^mM'r&o -Wmt. ^^•JT^^<7)locD|HtJg-e^);&^^^)Ltt!^V^ (E 
gl itis et al. , 1997, Proc. Natl. Acad. Sc 
i. (USA) 94:4080-4085)o 
[0155] 

t; b-i-iiy^ h n-y-ifflia (hMSC) <7) ^ y Y m^^(7yummu<7)m^^K 

^#iil^*3lt2.#t^'tt#BJia(7)^:7'-tr 7 (Owen, 1 9 8 8 , J. Ce 

11 Science (iff fH) 10:63-76;Caplan, 1991, J 
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. Orthopaedic Res. 9:641-650) o 
[0156] 

[0157] 

^m^-r&fzibi^. '^m^m^tiX^fz (McKay, 1997, Scienc 
e 276:66-7i;Bjorklund, 1993, Reseach P 
ublicat ions— Association for Reseach 
in Nervous & Mental Disease 71:361-3 
74;01son, 1997, Nat Med 3:i329-1335;Bj 
orklund, 1993. Nature 362:414-415) o 

t LX^^m^^fz (Bjorklund, 1993, Reseach Publ 
ications— Association for Reseach in 

Nervous & Mental Disease 71:361-374; 

Spencer et al. , 1992, N. Engl. J. Med. 327 
:i541-1548;Freed et al., 1992, N. Engl. 

J.Med. 327:i549-1555;Kordower et al., 
1997, J. Comp. Neurol. 387:96-113) o ^^<DB.^ 

tTt (Spencer et al., 1992, N. Engl. J 
.Med. 327:i541-1548;Freed et al., 1992 
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, N. Engl. J.Med. 327:i549-1555;Kordower 
et al. , 1997, J. Comp. Neurol. 387196-11 
3;Defer et ai., 1996, Brain 119:41-50) 

[0158] 

fzii^n^h^^. m^(Dmxm^m.^jL^^X^^Ml'^7()^':^ti (Kang e t 
al. , 1993, J. Neurosc. 13:5203-521i;And 
erson et al., 1993, Int. J. Dev. Neurosc. 
li:555-568;Sanberg et al. , 1997, Nat. M 
ed. 3:il29-1132;lsacson et al.,1997,N 
at. Med. 3:964-969) o^tsl-, #^B^ tL7t|fflia(75# < (i. It± 

5^)^^#LTV^-l,/iJt-e*)0 7t (Isacson et al.> 1997, Na 
t. Med. 3:964-969)o 
[0159] 

:^mmw<Dm<Dm'^Kmm^ti^^mii. yyvm^comx^k. hMsc;^^ 
Tv^^Mmi LTiniii2-e§ -2) i t ^mm-r^o 

:^mMW<7)±Km^ LtzX d Si^^h 1 2 M^<7) Lewi s/SsNHsd;>< 
(Har 1 an-Sprague-Dawl y) tJ^ f5HS#i3 X Zfi^M'W 
^^l9^«.ii:^ilLT. hMS C^^mLfco ttrfa#(7)^^f|5^§Jif Lt^ 
m^ iit^yV >'v=^fflv>T#ii^ 5m 1 coDMEM (G I B CO/B R L> G r 
nad Island. NY) "Cttm Ltzo #ii«Bia^'ft (100-200X1 
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0*) ^DMEM/ 1 0 %F B S tiAoTV^;i> 17 5cm' comi^i-^^y ^ ^ K 

l9#x.7t:o tfrie«BJ3&^ 0 . 2 5 %(D h >i3 J: 1 mM(^ E D T A t — Mil 

^ >^^^-->3 ^--rs i (1 i f t e d) . 3 ttzii4m^^^&. 

[0160] 

#BfiKLfcfflia^^^J^^@e (Ficoll-Plaque Plus;i. 07 
7g/'ml;Pharmacia LKB Biotechnology, In 
c. ^ Pi scataway^ NJ) J: ;5)^ftvL,^^-e^^ L> a -MEM/ 1 
0 %FB S HAtiTSjK:6n x 1 0 Vm 1 K^j:&X n \^mM^^tz^^k. 2b c 
m'<7):^^mt^ 3 X 1 0 Vc m'MLfco 3 H L ;t:#fflia^|l^* 

L f.: o «r t7) ilJ it L 7^:m. HfrififflJia ^ 0 . 2 b%<DY')y'Z^y 
^iiXIl mMCDED T A Ml:: 3 7 "C^^ 3 A 5^m^ y^jx^-v-g^-T-l, 
^i:-e^fe?-ii:;to ^60#fflM^^^t'^ 1 : 2tfz\tl : 3 l^^^ff^tTtm. f?CF^ 

^bl:iJfl/h«i^^fifc«H^a « (PDGF-AAlGIBCO/BRL. Gran 
d Island^NY)^5n g/m iM^t^o 

^ff "9 2 4 Btwmi:: hMS C =^ 1 - 1 0 g/m 1 coif X-^>Xt^ K (S i 
gma Chemical Co.>St Louis. MO) t—mK-^ >^ 

z>i-2mmm\^. i^itfttf^feMM^^i^yJces Hl-Ert LT 0 . 2 5%c7)h 
U •7' V > t — Mt::^ > ^ ^ V 3 > ^ 1 - 3 ^K^f 9 - t -e@:|2 $ -^;to M 
i}^2 0%AoTv^;&ig^^^llIIi-S>lt-c> 'J •/'>:/=S:4^^L7tm. Ifflia^^'i:- 
^^-e^^L;to :ic^#BJIM,^Jfll?tT«)^AoTV^!&V^ « -MEMt^AtLT 1 ^ \ ^tz 



(68) !^^2 0 0 2 - 5 0 4 5 0 3 

•91^3 1 0 , 0 0 O-fScT^lffliaT^^'AoTV^J&T^ 9 - t LXMM^-^fco 
■yy hc7)ji^(7) hM S C60f±A 

3 %0O^^n ^ ^^ffiv^T. ^^Lfc Sprague-Dawl y^&M 
"yyh ( 2 0 0 Jii^fj 3 0 0 g) li^^^3?)^tt ^ ^ v 6 m g / k g -C-^- 
^ > 6 0 m g / k g c^^ra^-tf ^ ^1^ I*]?±lti-^ >r t -Ci^# b 7t o > 9 > 
'^^Z^S'fi^SliAti. ^ LT-7- ^-^^-7(7?;^ 3 mm<7)Bf t-^-^-^J^- (burr 
hole) ^m^ffzo M<DM'mTb^h 4if)^h 5mm<Dm^<DmK'^U-r^M.^<^ 
fpKmi 0 /I 1 (T^tfflfiMa®?^?^^ 3 0 ^^-a-^ifX -o < »9 i:ffiA-ri>it^ML 

$:0. 2mg/kg(7)Buprenorphine -(^^i&tW:'ti> ^ t [3 $ -ti 

Lf^MmMtf:6:*^;dcii^\/>T 3 %<30MW/^°7'^^;^Ar;^7"ll K'eLT:^i; i o 

bfflia (hMSC) y hcDM-^^^^-r^^tKm-r^WM 

^ VtT.^ y h (cryostat) ^ m\y^xmMB.M)i^ 1 0 < ^ u > (DM 
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^-7;(diEpase);6^"2. 4 ^ji/m lT39^'-^-^f (GIBCO/B 
RL^ Grand Islands NY) i)^ 4 S^-fii/m 1 (DU^-^KX^-^ 3 

Ltzo i^^^£^L<D'^^y h ^fflv^7f7 ^ y ->:ii5feit (flushing) 
Ttm. a - MEM/ 1 0 %FB S tiAoTV^i, 2'f@<?) 17 5c m':^*^ 9 7. a 

1 0Ov;^^-X^ffiV^7tM'^ 3 7 "CT- 1 S^W^tt^-l^Tt^fe. M^^m^Mta 
6 - 7 r pmT-fflV^TtMt ^ 2 ^W$tt ^ -i^fco M^t L Ttr^fflia^J^^ L 

msmtmm^'tnd umx-itm^H^:^^^ vKxuxmi-t^mLfzo mm<D 

Fl:: 2^HilPx.7to ffiV^7t^:^fjL#:{i F I TC ttzitrt-V^ >cov^-f 

'i><7)(i^^-e^o7t (^;^:Caplan. 1991. J. Orthopaedi 
c Res. 9:641-650 'ii#M) o HI 8 'J L - U '^^MX-'fz 

if'y 7ij /^~7') y '/^X^mLtz'y y hUSC ^^"To ^KDM^^iiY i m e n 
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t i n'e#'tt^^t "9 , Nest i n-Q^fpm^^Kmt ^ (m^^co 4 0 - 6 0 %) 

^ ^bTGFAP-e^^^f y) (liiacT) 1 %) , w&s 1 0 os&M-^-^^^t 

^J-eUTp 7 SW^fifeftH^V'-fe'/^ (p 7 5 NGF r ) '^^=^mt-^fCo 
^i^-fr-^m^^if^^fz^ bMSCfiViment i n H K LTl^'tt-C^ o 7t 
o Ly^^f^Tii^'f^. n hMS C<7) 1 5^>-/;v=^M^^^t>:/;v=^l^lt (It i x i 

o'#fflia/^>'7°ji/) L;t:5^l^ GF AP KM Ti^m^'^^mt'^ fcmmi^<mm^ 

[0161] 

TtSprague-Dawly ^^Mv y h col^^Ult) 1 0 0. 0 0 0 'fi<7)|fflJia 

^ 1 0 1 c7)MW?ti^AtLTk9)o < ^mxLfzo 5 H^35^f^ 12 0 Bm<^mm<D 

^ K^^-r^&M<D:^V ^~Z^7.<Dm^ii&M<DmWk'h'^<mU^^^j:'}f)^'^fz 

o m4K. Mm}fK^^-r^mytmmmm<D^^m^^^tx-ufzm^^^t^^ 

[0162] 

SWcO im.<D^^Ki5\,^X. hMSC^I^JlOO, 0 0 O-fifiALT 7 9 0 
B^^t::^ ^7 ><JDJP^^*9 mb (^5) . ?±A§l5^A^-^l>tuli^MEMt 2 0 %<7> 
F B S 4^ T-^« L fz o ft^^^til c7) ( IM 9 a ) ^m^Lfz^^. mi flfflm 

) ^Lx^mmmm^M-r^m^mmm^^(Ditm^^^vtzo m<-t^mm^^^ 

y/N'JP^'^'l' >Mc h amb e r slides) (DM EMtt^ 2 0 F B S ) 
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[0163] 

(DM}1% (fflia^#60|^3 0 . 1%) ij^GF AFKM-r&m.^'C-^t'DfZo ^coit 

-e^SP>-f\ ^^feoTitL{i/^^^U T,fflJia-e{i'&5&^o7t (Wu^tfe^ 1 9 9 7 ^ Ne 
urosc.Res. 28:67-75)o 
[0164] 

m^^d-^^^ < 1 4) 1 5 0 a ^c:^^-t^#^;^mort^■^^^fes ^ i: ^t^aIieltv^^o Jiimr 
11 y(Dmx-^-r^M^x^^^<^B.M^£^^r-^^^t^mm.L'c\^>fz (z a w 

ada#> 1998, Nat. Med. 4; 569-574) o ^W^i^M-^^-^ 
[0165] 

ic?5j: ^ '^is*}*. tfz. :^mmmKm^\^tzm^^i^ii'&XLfzmm^mzf 
^mm^^^mtii^mmp^xmuLfzii hm^^cD^ (^5) co:^>??^'9>;' bc7)Mi^& 
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ALTthMS C{* 1 Q''m<D^'r:^^^fzt)^^ y Ycom\^\t2 x 1 0'fi^^^-i>^ 

[0166] 

•^^^ n^^U Tfflm (macroglial cell) ^^CSf^itj^^t-TS :i 
[0167] 

^<(r)^mM^%.m<D:^-j (ex vivo) AfST-y^^ffl ^ ^ 
[0168] 

1993^ GLIA 7:9-18;Bauerffi. 1996. Histoch 

. J. 28:83-97;Rinner#. 1995. GLIA 14:257 

- 2 6 6 ) o ^'m^^hi}m\^^tz^m-^m'^\t^(^^^-^£mw3mm^fixm.^ 
mmi)mTfm^fifz'^m^i)^^^c. m.^\^tzm%mm<7ym<n^') r^atcistt^ 

^->^-/s-- (turnover) ^ < ^ -^^{t^^i^mm^^^^^'i^^ ( 
Rakic. 1985. Science 227:1054-1056) 

mmm±m.A<Tym\^t^x^m'\^x-^:k>t-m.Ki^'m^^x^^fz^ 
^mni 0 :^mmwm^^^m\^^fz^-')^~j^<Dmm. 
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0 %$r 2 ^ai*Ii;?Et:$ ■^^^l^&S'^^fR^T-^^ (Levine^ife^ 1989^ 
In Cancerlprinciples and practice of 
oncology^ Davi ta# (MM) (Lippincoff^ Phi 
ladelphia)^ 1557-161lH;Azizi#. 1998. J. 
Neurovirol. 4:204-216;Chung#, 1998. Sur 
g. Oncol. CI in. N. Am. . 7:589-602;Liangfl&. 
1998> Curr. Opin. Oncol. 10:201-206) o t^feoT 

X^K. ^ y<D'Wm-A^h'^hit;hmm(D^y'^y y (subset) [M^Jfi# 

X-^&^t^mLtzo ^(DhMSC^^y h(Dmi^^X-r&t. 

JI2 L 7t o ttz. it± 7 -7 b COM L Tt: BMm^^S:m^mm ^ l is* 

. m^^nfz3?m(D\iMSCt^'^it^^^]^X^mB.^mm (e a r l y as 
t r 0 c y t e s) tC^oT. ^Hi)^^') T <7)WMm.W^'\^9i&W^^^^^^ 

i^^fjC^Tt:. Owenfi&. 1988. In Cell nad Molecul 
ar Biology of Vertebrate Hard Tissue 
s.Ciba Foundation Symposium 136. Chic 
hester. UK. 42-60i:;Caplan. 1991. J. Ortho 
p. Res. . 9:641-650 ^)#M) . ^flhitf^W.mM.iii^M^'^MK 

[0169] 

hM S C ^fflv>TM«#t4 (tumor-toxic) 
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tfx.#tt^ ^hi)^X%7s>'fuT=^^~mm. (producer cells) t 
[0170] 

^co*ttM-Cfi. hMS C^MfSX^ji!kSLTTlEc7) 3fiiic^Jfi«#t4®&® 
<T^\^^%-m.^^X^m^^^ (mil) : (a) *-£>fSc7)^-ij T^BIfflia^il 
^etll::^^i-ii:7&^^fta^^ tLTtF a s U :^r> K (F a s L) (W e 1 1 e r 
1994, J. Clin. Invest., 94:954-964;Welle 
rftfe, 1995, Cancer Res. > 55:2936-2944;Fre 
i'ftfe, 998.J.Neuro I mm unol.,87:i05-113;W 
ellerffi, 1998, Brain Pathol. 8:285-293:N 
agata, 1998. Intern. Med. , 37:i79-18i;Su 
da#, 1993, CelU 75:il69-1178;Li'flfe, 1998, 
Transpl. Proc. , 30:943;Tanaka'fib, 1997, J. 
Immunol., 158:2303-2309) ; (b) ^^^ftS^^'-fe'T" 
^ (EGFR) ^SctaXD 3c7)M:^l^#M6?I^-#^SgmmfjT;# ^^(Dy-^'f^y 

{ i , E G F R ^ CO %m ^^tz^^m.-^^^)-^~j^mm-^Uii^^^^\^x 
^)-^-i>^mm,-^im.'&^^hmrifzMM.^%\^\^x\^^o nWdi^^^mn-m.m 

#30^'^^ < <7?^t::|^LT3^€t*l^? ttTV^;i, (Kufer#, 1997, Can 
cer Immuno 1. Immunother, 45 : 193 — 197 ;De 
Jongeffi, 1997, Cancer Immunol. Immunoth 
er, 45:i62-165;Bookman, 1998, Semin. One 
ol. 25:381-396;Helfrich'fi, 1998, Int. J. C 
ancer, 76:232-239;jost'ftb, 1996,Molec. Im 
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munol. 33:211-219;Wickha 1 9 9 7 . J . V i r 

ol. 71:7663-7669)] ; ^XV (c) ^^ijJt g H ^ V -b "7° ^ (E 
GFR) KWr^'^'y :^^mfn.^ [itt{iM#<7)#^6 0 %7!)^^#e>asMtt^''U 

& (Snel 1 ing#. 1995. Hybridoma 14:111-11 
4;Faillot^ife. 1996.Neurosurg. 39:478-483 
;Stragliotto#> 1996. Eur. J. Cancer. 3 2 A : 
636-640) ] o ^^Itc7)7'n h =r;V{*. E G F R KM-T^^'' I 

y ^ n - ^ Mjii^^m^^ tz Eli^^tf -ell^£'fslffl $ i/^ ^ y n h KM 
{aLTtT'n h 3;i/$r^-rJVl:: Lfzi^<DX-^^ (Snel ling 1995. 
Hybridoma 14:ill-114;Faillot#. 1996. N 
eurosurg. 39:478-483;Stragliotto'ftb. 199 
6. Eur. J. Cancer. 32A: 636-640) o 

^l^^-^^'tb^^ (Levineffi. 1989. In Cancer :princ 
iples and practice of oncology. Davit 
a ftfe (M^) (Lippincott. Philadelphia). 1557 
-1611i:;Azizi#. 1998. J. Neurovirol. 4:20 
4-216;Chung'ftb. 1998. Surg. Oncol. Clin. N. 
Am. 7:589-602;Liang#. 1998. Curr. Opin. 0 
ncol.. 10:201-206) o V :t - ^(Dm^KltLH L 

>^^fR]± L. '^Jx. tiV^-^ ^ 3 ^ — 3 y (hyper — fractio 

nation). mmm<D^^M<^^^. jE'^^j:mmKf^^^m^^£^^SL^^^m 
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19 ^ < ^£i)^^tz (Levine#^ 1989^ In Cancer Iprinc 
iples and practice of oncology^Davit 
a fl& (Mil) (Lippincott^ Philadelphia). 1557 
-leilHjAzizi'ffe. 1998^ J. Neurovirol. 4:20 
4-216;Chung'ftfe. 1998. Surg. Oncol. Clin. N. 
Am. 7:589-602;Liang'f[fe. 1998. Curr. Opin. 0 
ncol.. 10:201-206)0 
^ U ^ - A if^mm Fasfej:CfFasL 

mM^B.^m».-r^tzit><7y^j^^m^^^xiKJi''itt ltf a s (c d 9 

5/APO-l) isiCfFasL (CD95L) <7y^^^^ibX ^X\^> 

:2>(Trauth'fffe. 1989. Science 245:301-305;N 
agatafte. 1995, Science 267: 1449-1456) o F 
a s (i. B^LT^Tv^s^' ^'^^:7°^^^^lJc7)— M-e^) i9> ^cdJi^^M^II 
t::(iTNF-a*J:0=~NGF<7)V-try^5j)^^^Sti-2)o Fas L (iT N F tc|W|^<^ 

apoptotic cell death) ^^^"^^ (N a g a t a 1 
995, Science 267:i449-1456)oic7)FasL/Fa 

s ^ T«am#^/Mfflia#tt. Tfflm^^ ;>{ ;r ;^ ^> ;^ cDi^tff i3 J: Ti%^^<r)mmn 

X^X^fl(7^m^m'\^^'J^^i\^^%^i3^. F a s LcDc D N A ^^^A^^TpTv^F 
a s L ^'j^l&'S^'tfz C 0 Slfflmc7)±-S<^-;tt; ^);t*^lfflm«t4>!?^?iE§^ ttTv^& 
(Rensing-Ehlli. 1995, Eur. J. Immunol. 25: 
2253-2258) o Fas Knt^iX^tF a s L 7':?' ?r#o,mt- T 
# b -v'T^^'^^-riijo mrfB*n:#$' n u/ n uN^^^y^ 1 0;*^-^^ h B«B 

tt/c (Trauthj-fi, 1989, Science 
245:301-305)o \^'^-^\^^£t^h . Fas l::>!t1-^^3T:#^Sf ^§5*7 ^ 

gasawaraffi, 1993, Nature 364 :806-809) o 
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[0171] 

Sasic^ti^fcv^ < M-A^i^^V :t~J^<7)x^m-V^F a s/Fa s 

itjii^^^^ttTt (Wei lerffi. 1994. J.Clin. In 
vest. 94:954-964;Weller^tfe. Cancer Res. 5 
5:2936-2944;Frei 1998. J. Neuroimmunol 
. 87:i05-113;Wellerftfe. 1998. Brain Patho 
1. 8:285-293) o MS'il^^fi. iE'^^M»iF*iI F a s i)^^m.L 
5&V^Cli;-eabo;t (Wellerftfe, 1998. Brain Pathol. 8 
:285-293;Gratas#. 1997> Brain Pathol. 7 
: 8 6 3 - 8 6 9 ) o fcfz 1 oc7)^M{i|*i^Mm-e^fe 19 . ^ilhlt^ > tf h n 
^\^^XF a sm^ijm^-r&T^^ h-^y::^Km^& (Wei 1 e r ^t&. 19 94 
. J. Cl in. Invest. 94:954-964)o ^fltHnm&^K. 
F a s *3 JrCJf'F a s L{iW:^t ^M-M^ V ^ ~ J^^P^K^M-t & (W e 1 1 e r # 
. 1998. Brain Pathol. 8:285-293)oJiS(i^fe3^^ 
X-iit£\^^^K F a s F a s LcDM^^mC:!^') t~ ^MR^P^K^^LX^^^ t 
h-i^:^-^'^iifzh^fl^\^^o L^-^L^£^^(b. F a s <7>mRNA3ei^^TcO— 

T^iirti;itai^ti>e)^o-:^^^u T^Mco^ 1/5 K^m-^^^o i 

h I Vc7)M^^fflM<^^l^6<]^|fflc J; F a s (?5mR NAc7)V^;vtMteJfi» 
ittf5^^'*iSl^M#L-CV^& :i t (Weller#. 1998. Bra 
in Pathol. 8 : 2 8 5 - 2 9 3 ) o F a s J: . 

[0172] 

^(7)J: ^ '^M^^St^LT. Fas KUT ^^iLi^^ J^ZJF'SSmF a s L^^':^«!^ 
^<7)^^) :^-M,KmLXm^^fltz (Wei ler#. 1994. J. Cl in 
. Invest. 94:954-964;Weller'ftfe. 1995. Cane 
er Res.55:2936-2944;Frei 1998.J.Neur 
0 i mm unol. 87:i05-113;Weller'flfe. 1998. Bra 
in Pathol. 8 : 2 8 5 - 2 9 3 ) o M^^t ^> T# > - ^ L 
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(*L/c^>% Fas L(Dl^-^^F a s Kti^ i>i-jLi:^X ^ iim'^'^M^'^^LfCo Fas 

1998> J. Neuroi mm unol. 87:l05-113)o^?t^F 

m-r^ t W<:> Jt.t^^-e. J; y) ^i^-CS) o/::(Frei'flfe> 1998. J. Neur 
0 i mm unol. 87: 105-113) o ^KDm^ii. ^h<7:>^^^&K L 

T. F a s l^lj: ^p=ittii±mm\H^^-r^:it{tF a s ^^m-r^m^kmm 

m^^cofhW.Kt'oX^M^Tyn-^'V^^^t^^mLtz (F r e i fife. 19 
98> J. Neuroimmunol. 87: 105-113) o 
j^''^ ^-A^y^^i-;S>7^cfeco~#^a^ s c F V -m,-EGF RisXtfs c F v- 
^JL- C D 3 

m# < <?5S'tt«<^-/^i^> ^Jx.tf#m«<?5r^^ (Bookman. 199 
8. Semin. Oncol. 25:381-396) t tz (i^JititJit^cDy^* 
(Kuferftb. 1997. Cancer Immunol. Immunoth 
er. 45:193-197) "C— #^e^)#ilDT:# ( s c F v) *tTV^ 

mWkmmm^^m^^ ^ (:iSC^~^v^/; (redirected) (Jost 
1996.Molec. Immunol. 33:211-219) o — 
'Et^'ttEJS^fiiSCn g/m 1 <7)iiSJK-e^il*^^i- (Jost#. 1996. Mo 
lee. I mm unol. 33:211-219)o l^tit' . C D 3 t ±S:lffll^ 

^M.<^n^Kmmm^£^m^&i ^ c f v^sii^L-cisiiEM^^y^^-r'S.-r 

^rt>flfz (Kuferffi. 1997. Cancer I mm unol. I mm u 
nother. 45: 193-197)o tfz. fi^fflmi' ^5^"^ I g 

Mo-f x-f ^^-r CD 3</)m:foK^mm^j:r.^mmjui^ijmu^fifzo ^<r) 

X. n =&in:#{±B C L 1 B#fflJ3&iJ >/^°JB-7^ ;?;(7)JB^^-i < 1"^ t tt;^: (D 

e Jongeftfe. 1997. Cancer I mm unol. I mm u n o t 
her. 45 : 162-165) oiD"9^l-. 't^^^WMU'^^^^h^^^KW.h C 
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D 3 (7?M;^t^fe-^1-^-#MStl s c F V i^mm^ Kfc (E G P 2 ; ±&IISS® 
-2 C 0 1 7 - 1 AirCJE. K S A) o ^<D^^t L-^^ hUtzS^MH^ >^ 
hnKi3\,>xm'B^iM<^'i^^'^M^^^Lfc (He 1 f r i c 1 9 9 8 . 

Int. J. Cancer 76:232-239)o 
[0173] 

^(7) J: V ^^n^ii. C D 3 t E G F R<Dni^K^^m^£ s c F v ^ffiv^fc^m 

V ^-^'r)m^^5^KM.hit^Tf)^hX^Z> (Snel 1 ingffi. 1995> Hy 
bridoma 14:ill-114;Fai 1 lot#> 1996> Neu 
rosurg. 39:478-483;Stragliotto'ftb. 1996. 
Eur. J. Cancer 32A:636-640) o -1 (7)I1#^6<J s c F v 

(oiiv -^<DMt^m> iit^'Bit c D 8 ' T > /N°itac|*^ Lx^v^~j^ mm^m 
m^^^x^^ 0 mx_i£mi i^t^^^^i i^^m) o ^oyx o ^^ifW^'tm^-r 

Tmmmm'(k<D^mnm^KX^ ^cf^ (hi rschber gm. 1 9 
98. J. Neuroimmunol. 89:88-96)^ LXm^<Dmtm. 

^xzj^mmjS^^m-r^m^i£Tf)^^xf£ <iE'^f£nmKiimm^Kfz (vr e t h 

6 m'ft. 1998. Acta Neurol. Scand. 97:215-22 

m^l' (i^fij-e^:& t.^.Jbiifz (Haynesitfe. 1995. Cancer 7 
5:840-852) o icoJ: ^ 4) /t: tj-rnTt^'tt 

y U A ^y^^-r;S>7^ci6c7)E G F R ^^ijrfT^ljL^ 

EGFRt::tti-^^ji:#;:6^'^'*'J^-i^cov^i*-^^jAMt;5Jf^$ti. I (Fa i 
llot#. 1996.Neurosurg. 39:478-483;Stra 
gliotto, G. ^fi. 1996. Eur. J. Cancer. 32A:63 
6 - 6 4 0 ) *3 J: II (Snel ling ffi. 1995.Hybrido 
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ma 14:111-114) «7?W^(75K&J^littf "Cfflv^ tjttTto ^co^^0<DMsm 
mmWi. E G F R ^mm.P^^^ Ltz^KEGV R:bm^ <(DV V ^- Alffll^t:: 
Ml^#^£b3&^oE G F RKn-r ^mi^t^^ :^ - J^P^iKM^-t ^ :it:^m^^ 

t^^Lhtt^T^^titzo tfc. l^mmm^l I^mm^rii^M^il (Sne l 1 i 
ng#. 1995. Hybridoma 14:111-114) . ^1 (DU.fr-^ 

ii. EGFRKM-t^^'' imM'^y i^^-'T^Hn.^^^^'JT^m^W' (mu 1 
t i forme) ^Wd 6 0 A<dM^{z^M^^^ ^tzo 
[0174] 

nel 1 ingfi. 1995. Hybridoma 14: 111-114) o 
[0175] 

:i<Dj:^ ^^mmm'irt^m^ fix^-^hE G F R(Dmma^mmmm't^^m^^ it 

fz (Hi 1 Is fife. 1995. Int. J. Cancer 63:537-54 
aiWikstrandjtfe. 1995. Cancer Res. 55:3140 
-3148;Wikstrand'ftb. 1997. Cancer Res. 57: 
4130-4140;Okamoto'te. 1996. Br. J. Cancer 
73:i366-1372;Wikstrand#. 1998. J. Neuro 
virol. 4:i48-158;Schmidt'fi. 1998. Int. J. 
Cancer 75:878-884;Reist'ft&. 1997.Nucl.M 
ed. Biol. 24:639-64 7) o ^<50jfi»#^6t) E G F R (EGFR 
V I I I tm^^^) \tnW>^tW (internal deletion) 
t. V') ^-2^<0^b Q%K^^^^o 4 ^^'JU- ■7't7)5Jf^^>6^'E G F R V I I I 
KU-r^^y n-:^;VijT:#^ii^L7^c (Hi 1 ls#. 1995. J. Can 
cer 63:537-543;Okamoto^i. 1996. Br. J. Ca 
ncer 73:i366-1372;Wikstrand'ftfe. 1998. J. 
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Neurovirol. 4:i48-158;Schmidt#, 1998^ I 
nt. J. Cancer 75:878-884)o <(D^'V:f~ ^mm^ 

^ m ^ :=.tK-!i^^£y} (Dm^^^W tzn-r\y^&o ^<dXv^j: {± S'tt ^v^- 

[0176] 

-e. i<7)^Af±fifc:^-e*o7to [lll2ti. oT-a i'^tm^'^^tifz) FasL$- 
3- Mhi-^ c DNA^^A?-ii:7tC 0 Sfflia;6S"5r?§F a s L ^-^fifc LT^^iB-r 
S i t ^itfiEi-;?) -i^ oi::^ ^ > "T'd ^7 }^rv^4<nm^'^%^^ IQific DNAfiT' 

KpSecTag'/Hygt'^^tl^T^/Vc (I nv i t r oge n> C 
ar 1 sbad. CA; Af5^«»c7)T'~^f ^ >^ J;C/^5&co* 

JfeM 1 0 ^#M) o miS^fflJiai:: 'J ^ ^ ^ > /t^iijgfig^A^^tt ^ -li: 
T. Rensing-Ehl %ifi%'m.\^fztW ^ ^ ^v^; ^yfuy'r^y iTK X ^ 
^m^^if $-±fz (Rensing-Ehl ^tll, 1995. Eur. J. I mm 
unol. 25:2253-2258 <^m 2 ^#38) o > 1 ^A^S^t 
^^^T2 BM-f b LfzM^^ (2 ml (;)i§Sfet1=*«j 5 x 1 O') >a-^#7t 

(14/. g<^ss®) ^^LTv>;g>o i/^^ 2 : 1 tiwic-e 

-ii:(mock transfected)T4HW-< >^ j.^- h L;!ilffll^^^t3 

7tt^c7)fflia^^t,#7ti§ftfe (1 8;/ 1) (M^#it^-i±Tv^j&v^) o u-ys : 

V~y A C'e*^/5^"2 BMc7)-f>'^i^-vg >f^'e^2)o V - > 6 : 

> 4 tl^D-e^^TSM SK(7)-f 3 >f^-C*i5o V->7 : M^i:S|"lt 
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[0 17 7] 

i (7)^,^-tr# fcr~^Tf)^h. u^mh (COS) k m^^-^mx ^ ^tc^^ 

g6U-CTiacO^,|^*^ifeLfCo ^co^,®|(^*§:^^TiacO|!P < 1 3 t^^-To EI 
1 3 a - d f±. bTy^F a s L^3 - K^b-r-S) c D N A ^^MStJ^^S^^ C 0 
SMJia)5^fe#;tJ§*^^^2 9 3#HI& (Fas') (T^iija^WJ L;?»^o5^i- ^ t 

Sm^t-^h'^tz 1 m 1 <7)i§*lcijnx.T 1 m 1 (7)ffM^i§M^^ 5 x 1 o'm<r) 2 
9 SM^^h—mK^ h L;to 3 Hf^c^-f g >cr)B#(7) 2 9 

SMia^^-To icr>jifkat^ J:oT^:^nrt^lfflM^'9 0 % ^M;i'g>JS'^-eM4-^ L;t: 

0 Illl3al:i> ^^ir^Jt^A'^Stt^-fr/iC 0 S«BIS,55^t)#jt 1 m l<?)J^ai:- 
Mtc-Y ^^^^^ h \^tznm<D 2 9 3fflJ3a^:^-ro H 1 3 b t'. nT-^F a s L ^ 
l&m^-^'S) C 0 ^m^ii^^h'i^fz l m l <?)i$ttlt-Mtc^ y^^^- h t^cl^|^2 
9 3,Wia^:^1-o '^ffi^^^ii X 1 0 0 -e^o?t:o IMl3c*3<t?^~13dl:i. IE 

1 3 b t |WIC-e*^:^)5f&^^^ < LTx 2 0 0 K\^tzn(D^m^^7^-r o m^^<D 
^\-m\±. ^*tf>{i:T*° (a p o p t o t i c) i t '^i^^l^LT 
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MS C(7),«g^§^^tl (5 1 0 gcoSSK) o V->6 I Bfi^A^S 

lt?-^TV^j^\/^MS CcofflM^»jgt?o V->7 :>ftM«aJia ( 2 9 3) coMM 

;v;^=^:ffl^^Tff^a#A=l:$tt$^i7t t hM S C:05jg% (L-DOPA) ^^fiK^ 

L-DO P A^-HP L C-^^*L/::o ^ttMM S C < L-DO 

P A^^-^m^tt'iji^oTto 
[0178] 

mi 2*3j;Df=~l 3 t^fS^LTt^l^-efflv^TtnT^^F A S U Fffl-Zn^- 
*J:C^'cDNA^IEIl 4*3j:tfl 5 fej^ L tz^^xm \^^fzV Y y( )V7. 

i t ^ilLT, EI 1 1 mej&i"^ J: 9 #t4SeH, M^WF a s L 

X^K a^SX^M ^^\jr^^fz lu ISM S C 7&>'^**^li <?> 'J :t - A MMt^^J^Jg 

mi^t^Hifi>t^ :LihMm^m^^<om7xmhfi^mi^m<:>xm7-r^ m 
1 6) o x^oMi&K^^-^x^ mmm^^^'Mm>'j:^mm'^m±yy y<Dmib^hm^ 
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feA L M S C ?{)^^fr^J.B-? ;^ <r>mt)'^^^ L T ^ M t:: 
fl&<7)*.^i;*3V>T. •7^;^c7)#fiffl®|fflia (mMSC) ^-^^ 7.ib-^hm^\^X 

, 7 B^(/)ff^J'B-7^:^<7)|iat;:^iAb/::o la^<7)K V*- > l^iluiemM S C '^l^ 5 
0, 0 0 OlS&ALfco ^l^t[rJiJ>Tt::^--<>Xr ^ K (S i gm a Chem 
ical Co.. St. Louis. MO) J: ^tlil5^#itT* < i "Cft 

^#:«Biaco^m^^f oTto 1 2 B*3J:a=4 5 B=f^t^«-^#lfflJia^ffiA§l5<£60^-e 

mtZ\^fzi)K hMS C^fflv^Tt^-y h^ltf^J^-^tlWI^ti. (if 

^^^i^i^^^fi-^ i t ^imsstfc (0 16) o x^Ui-Th^tx. m 
^xmy-r^t^h^^ (mi %^x.xfi 7) o ^fih\ttfzKnn^'m<o^0k 

[0179] 
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Fas. Fas Lis XXfE GF RcPmRl^ AKM-T^ hUS C(DT y 

Fas> FasL^fc{iEGFR^=r - Hhi" m RNA^hMSC ti^^^-T 
S>5^Sj5^=&lItJS-rs i6^J-C% hMS C)$^i^#7f Pt^m>KU A RNA=^K^yh 
y yt^-^m\^^fzo hMS Cft^l^^F a s. F a s L f ;t (i E G F R 

C7)J: 9 4-|S*^3AfiEi-'2) mR N A lcrj|i--2> R T - P CRT y 

Lfzo mi SK^-r^^li. 'fa:V^l/^;i/-ea^S;^?^"F a s Lt::#^ftj'^mRNA 

;6>'^^m^*i^{±L;t:7i5F a s i;#^Q<j'im R N A^^s^^i-^liEmti^ < ^ <b ti-^i v> 

y h 1^''} :^-j^mR^ (mi 0 0 . 0 0 0) ^j^ALTto 2Mm^k. w^wfyr^m 

[0180] 

s cojtfe^X^ 

[0181] 

(a) 3 -^(Tym^^^mmm't^^ x a 

it^ttTV^-g, V hni^^ jVy?,^^' ^'-^S^jtL ([Ell 1) . (b) Uh^^4)\y 
X^iJ'^-^^'ffifflbThMSC s ^mm-^^. (c) tLTt: (s t a 

bly infected) hMSCs^;^i5' V ~ ^ LXM^^)^<^M^^ 
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LT. m'kW^^h(^^%'iW^ (pluripotentiality) 
^#:r*I-ec7)^Tj :;^_^^-f4 (gl ioma toxocity) (T^T -J IC'^ 
[0182] 

EiJ f i Jil T t5i IK 1" & o 
[0 18 3] 

j^'J^--7#'fej^ >/N°j-H^ LTCQF a s 'J iSy K (Fas L) 
F a s L {±:$:§&0^-ei£M-r^<7)t;0* Lv^itf5^-e*^o mWitah^^. a) bT 
F a s L (±M'tt 'J :t - ^,^J3^l:i * v> T T h - -> X ^ ^l^i" S C N S 
cDiE't.ffll^i^*5V^T{i^^L'^v^:ii:^>'^$tt (We 1 1 e r e t a 1. , 
1994, J. Clin. Invest. 941954-964; Welle 
r et al., 1995, Cancer Res. 5512936-294 
4; Frei et al.,1998, J.Neuroimmunol.8 
7:105-113; Waller et al.,1998. Brain 
Pathol. 81285-293). (b) #ffll&#t4nr^#ttF a s L H 

hMsc s {±nr?t'ttF a s \.-^%%m-^mm.^%^^^fzt>(r^mi.^'x.^^-^^ 

tt^i-v^ J: -) -e^ 19 . c) hM S C s {i^fi:*/^ l-"^;V(7)F a s LmR NA 'SrIi&iaL 
-^-LTF a s mRN A^^iSL'^v^ (Hi 8 ) o |J&oT. hMSCs{iJ;i9i^V^ 
V^;vcoF a s L ^^'^'BLV%-mth J: ^ l:: — H.^lfS^X^Q^Jdit'f^? a;i> h T 
^^y-'y7.^^\^t^:^^^>)-r^%^ . d) h M S C s ^MB^f6^^^^iA (i n f u s 

ion) y fj-y y ::^y y (engraftment) LT oT^t'l^F a s 

L ^ l^iS^^ < (systemic toxici 

t y) ^^^.-^^^^^^(T^^y ^•^^%<Tyv~::K^^'^^ii^i^'<^%:k>o ^W^h(r>% 
hM S C s H^ttS Fas 'L<Ty%WBL^^M^h<^Y a s L<^^r£>75)^ ^ 
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^v>'^•:^ — '^(herpes simplex thymidi 
ne kinase) (Uckert, 1998, Hum. Gene. Ther 
. 9 1855-865) <75J:^ =^ i^itfS^cD|BIiaFfj(75#^X{i-r h ^ V 

y^^\ky"u^- :^ ~ (Steinmann et al., 1998, Arc 
h. Vitrol. 143:3548)<OJ:^ '^^^-/n^-^- ( c o n d i 
tional promoter) m:i9 MM^fi^ -i> ^ ^ <D^&<D^^(Dfzisbcr) 

coM:^t^jt^LT#M&g^~g#M'fes c F V 

i; ^ - -^^'ttilfST- 1 LTE G F R;5.t^X D 3 l^Tt LT#^6ti'^-m#^ 
tts c F V a:^^mKiS\fi>i^m(^fz^co 1 -::3C7)|5f ^ tv^«^ii3 (c o n s t r 
uct) -e*-g,o -fRlltfe^^tf. (a) ^tLl:: J; tt7ti5'>/N°^'®(i#coM 
'imm (ma 1 ignancy) ^Mi"^ <7)i;^ffl ^ tLTfc -e LT;t^:i^ 
^tL(Kufer et al., 1997, Cancer Immu 
nol. Immunother. 45:193— 197;De Jonge e 
t al. , 1997, Cancer Immunol. Immunother 
. . 45:162—165; Bookman, Semin. Oncol. 25 
:381-396; Helfrich et al., 1998, Int. J 
•Cancer 76:232-239; Jost et al.,1996 
, M 0 1 e c . I mm unol. 33:211-219).^ LT (b ) icojt 

:@ft{±T y >'/N*fa76^X NS<7)9ra3Ei#6^^'fbt+'l'JiiPL7t^-eCN S (H i 

rschberg et al. , 1998, J. Neuroimmunol. 
8 9:8 8 - 9 6). ^ LTMl^Yl&'tt'fb? tLTtTffll^co&A (infusion 
) \t^^ < hii^(Dm.^\^i^\^X-MMX^'Dfz (Haynes et al., C 
ancer 76:840-852) ii^hX^-^o >r c7):ft{5^{i±f5 L g 

&;^:i6i:iMi'ft^i-S ^ t ;^?>'-e ^ (Uckert, 1998, Hum. Gen 
e. Ther. 9:855-865; Steinmann et al.,1 
998, Arch. Virol. 143:3548) o 



(88) !^^2 0 0 2 - 5 0 4 5 0 3 

[0184] 

I ^fi^y ^ r:'~i-)Hjui^'k^m LTftifiO I I SISJ^*.^ ( c u r r e n 
t phase II clinical trial) Ki5\/^Xm.K"^CbitX 
^^JCSnelling et al..l995, Hybridoma 14 
:ill-114; Faillot et al.,1996,Neuros 
urg. 39:478-483; Stragl lotto, Eur. J. Ca 
ncer 32A: 636-640) . b) ^ "7 y T y V }• ^ ^ ::^y j- ^ 

fiti (engrafted transfected) hMSCs ^'ffiffl 
LTEGFRl::>^i-;5> s c F w^.i^'t&m^^. Mv^T''' 1 mMfji^'t ^ ^ 
s c F V I'S^-rs ^ tL^ E G F R i'M-T^'^y ^ 

:L(r> 9 y ^-^^ %<r)^m\t. #^tt7&^'E G F R l^i^l-^-^'^'X s c F v<t>^^^XI 
-^•0 7.^ c F V lSfiE§5i:'f*:60^^c^M:^tc*3V^TB^^ tL^cD-e. 

EGFR V I I I lcM1--2>''' I #ftin:#c7)<^;g J; I9 Ml^WM&tJ-^^* -5) f> t 

[0185] 

Bi#^ (iliac crests) i)^h<Ty%mM.W^ (marrow asp 
i r a t e s) IkXf^'UY'^-^JyW^^ (autopsy) tr^e^tiYca^ (v e 
rtebral bodies) ii^h<^%^ (marrow) ^'ftffiLThMS 
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2X1 0 V#; (body) ) t fz. K^-^^f* (don 

or-vertebral bodies) ib^h'^h^fzh.M^ C s 
m^^h<^hM^ C s t \^xm\^^^^X if y y V^fl^L (engraft) 

[0186] 

Fas Lmmm<Dm^K. -/^t^^y (pbl-ka i b) y 

asLcDNAaSuda et al., (1933, Cel 175:116 
9-1178) t^lE®^ tt-CV^-So 3lf5T-<7),^BI&^^-^M (ATG + nt 37 1~ 
910;Suda et al.,1933,Cell75:il69-117 
8) ) C Riiili§?-^. ^LT@B^!J^iJ'n-^>i>'i-;|,o ^v^-Cc DNA^. 
I g Km.m^-^y^^)^. CMVi/n^-^-, myc t ag^ ^tCJ*V^^ i5^n -7 
^ ->>l|-'ttjtfx^^^-^t-M^^^ ^5^- (pSecTag2/Hygro:Inv 
itrogen, Carlsbad, CA) K^-fo :^v^-C7 9 > ^ >- ^''■l:f5^ 
(flanking gene) ^^timm^UW^V Yu^ ^ )V7.^'^ 9 ~ (p 
LNCXiClon Tech Inc. Palo Alto. CA) K'^to 
[0187] 

E G F R KU^^ s 0 F vc^:^^lc, V Yu^ ^ ^^pBabeNe 
o/scFv-225 S:6>iaic$ tLTv^& (Jannot et al.,19 
96. Oncogene 13;275-282)o M^^t-^hco 9 y ^<d5^ 

Jost et al. (Jost et al.,19 
94, J. Biol. Chem. 269:26267-26273) ffi^ 
^^fztW< LXW 3 vMh^lSfi^^Ai-^gjo E OF R I KM-T^ s c F vift^: 
il^S^^E G F R V I I I Knr^ s c F v O 7^:^60 afS-T-trfil^J^^^ o 

■^:^(i:$:0^lffl«-e?lffl^*L;t##:ScEtcfBfc(7)t^ «9 E G F Rc7)i/iJ ^ 

[0188] 

E GFR:ay=xD 3 coM^^t^iM-r-s.-S^M'tts c F V it^mmm^^im^i^ 

7^:##:fcEt-fe^^ ttTV^-&o C D SRt^F L A G^li >-7' (Wi ckham 
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et al. , 1997, J. Viol. 71:7663-7669) <Dn^ 

KM-r^^<7)-m^m'i5 c f v ^> iniF l a g s c f vmn^^^mr^'^m-r 

^tiibcou ji^x^^ ^ - p L NC Xpfioo scFvJ/LEGFRXfiscF 

wfjLE G F R V I I I (Dfz)^(Dmm-^W^^^& ^ t K X y) ^^-r^ (modi 
f i e d ) o 

[0189] 

u y =7y =y 

V y n y b y<otzit>Km^'^'^ h 3;v^'Rffl1-^o ^ 

-^^y^MS c s ^icmK h^y:^y^^-y a yr^'DK'^m^^fz^i^K 

mMcL. ^ LXm<7^A:^^hMS C s ^^Sl^ VyyT^y^^/^^a y-r^<7)KWm 
fPtk^i^l^^Mc^^ (Gordon et al., 1997, Hum. Gen 
e Ther. 8:i385-1394;Chuah et al, 1998, 
Hum. Gene Ther. 9:353-365;Bulabois et 
al., 1998, J. Hematother. 7:225-239) o^^'^ 
^ =^MltJ^fB]t4^X ^ V y i^liia^ (amphotropic mur 

ine packaging cell line) K^^K h9>'-X7j^^>' 
a y-t^ (Retro-Pack;PT67;Clon Tech, Inc. P 
alo Alto,CA)o M^^y^ n - y (const i tut 

ive virus producer clones) =^0418 Xii^^^^ ^ 
n-7^->>m:^SI<t^J: }Vy^tfM (virus titers 

) I H-3 T smmjix-Tyt-^-r^o -m^^tiM<^i^^~y<DjimtwmL 
ThMs c s ^mm^-^^^o -^^i^m^^^\^m<^Bm^^~^. ^Lxm^k^ 

5-14 BKM^Ttcgv^T. ^'mK^M-r=h^ x^-y^m^o 
[0190] 

lEj^xL^ifs^^ii.^. y'y4^-Kfz\,^-r^WL^<Dm.ii:'T'mm^wm ltr t 

- P C R T 7 -tr-f KiS^-^XM^BKT y ^^^T^o m']^m^^i' y:i'^h^M^hKfz 
M^^^t >&v^±^f ^ (cell-free supernatant) ^'7°- 
;VL^ ^LTT^ =r>' (Am i c 0 n) mWmM^'^^m LT 4 B^mmV. 
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(Frei et al.,1998,J.Neuroimmunol.87: 
105-113;Barth 1998, J. Neurooncol. 36:9 
1-10 2) . vS-r^'^F a s L<7y^m^WMi-^o s c F w fjL^^ ^Mi- ^ 
^WM-t^ tzibK^ my c (-Y > If h n^'> (Invitrogen)) K^-t 

P^li&il^ tt^m y c J-t: b^T'^^^mT^o -^"^ 7.^ c F v \z.%-t ^^KU:^-^ h 

hMSC s /a^f.#t5ti/c^+^'&^>/N°^®c7)rp1^a, (E. col i) 

[0191] 

hMs c s (Pnmkmm. 

hMSC s(7)#il^^f*Ji^M^J9t;_h|fiL?t:t^3l9-tr*;&o i^:&f*'^3~ 
15111 (passages) W^^^-f^ rsJM'i^^^li&ffl LT. li h 

hMS C s LTit^ii-^ (expand) o 

[0192] 

Us) ^|&^1-:&/;i6c0**]O^?->7";K7>^5?flttt^^tiPI«LT^ . ^LT 
C FUT'7-lr^ ^^ffl LT3§*i^i;^lt^ 1 5 ^ "CcT^^iiD (d 0 u b 1 i n g s 
) ^^tt-s-e*^^ hMS C s (7)^>7';v^|wiSi-;5>i t7!?^^-e§:2.o CFU s ^ 

#l6t#ttS t'caS)^;. 7 0 - 9 0 (confluency) 
V^TJiAgM^tLTt hMSCs^S 7 t:-e5^M h 'J -/v^-EDT A (G I B C 0 
.Grand Island, NY) ^^fflLT^^JlL. ^ LTJtfjtft^'ffiffl L 

TtmLTto y^-m.%i-^^v^^xx ^(DW^-^WP 

o :?^CV^-effl|&^^^^#: (a -MEM ;GIBCO;20%n^y hil^^^tTtF 
C S) ^ 1 X^^>"; b V/h-?^ (G I B C 0) :5.a=^2mML -i^ 

^ > (G I B C 0) -e 1:100 H^&lRLTto #1)100-200 
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10 0 mm|B.MJ§*lIII. (Falcon, Becton Dickenson, L 
incoln Park, NJ) -C^+^i^*L> LT 5 %JO^SC 0^ 4^^- 3 7 

tj-e 1 0 ~ 1 4 Hra-< y LTto mm.^ i x p b s 

^^L;to (stain) ^liia>?i^ ^ t . -Cjfflm^^-|g7K-C 2 HI^ 

[0193] 

Tfec7)^#^<$j5 LThMS C s (7)#^Ma^c?55-'fk^T Lfco hMS 
C s ^^^J§*l::*3V^T 7 0 - 9 0 % ft^'tt t J: ^ tiJ^^L^to 
^Jttt (osteogenic medium) (^^i^iWis 1 O'-Mr-'^^tp* 
3^ . 0 . 2 mM T:^3JVtr>^;Sigma Cliemical Co., 
St. Louis, MO) :^O^10 mM ij -b n - ;v U >^ ( S i g m a C 
hemical Co. , St. Louis, MO) "CS ^%\^%^'^^tz^ M. 

m'^Hmitm'M 2 - 3 mmm^m^^ fifzo j^^^j^pb S'e^?tL-eLT:?jci^ 
7 0%^^j-)V(DmWi'PKimmm&LTT')'if')>'Uyr (ar-s) -e^ 

-fet> ^ LT*;v^/'> AlSt/'^^^^Sa UTto it*t!^Mi 1 1 i-Q#|M7>: 
(Milli-Q purified water) "C^jf- LTHIfe? -i^ 
4 0 mMT V-^^'J K- S. pH4. 2 ( 1 m 1 / 3 5 mm"/ V- h ) 

-ei o^ra^'feL;to :^v^-ei§#!i?^7lc-e5 [ilY5feitt, liv^TPB s-ei s^-K 

m^^MBL. MV^T 1 0 mM'J h ^Arp(7) i 0 % w/ v -fe^ JUi 'J v 

V (CPC) > pH7. 0 LT^^-e 1 5 5a^ffi5e«StiamM 

3lL7to i*T.?>«OAR - S Wmtfc^T V i^*-b=^l 0%C PCmWL^-^ 1 0^^ 
#f?L. AR - Saftft^^a-^TfeJ^lt-eS 6 2 n m tt ^ ^t^^KM^I:: J: "9 
L;to -fit^^-^^^ (Hoechst33258. Hoechst Mar io 
n Roussel, Kansas City, MO)t::J:»9T^7-b-< ^tifz^ 
DNA#;t^t^ov^TiEML7to 
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[0194] 

hMsc & <Dms}jmm^<D'd'^t^Tmcoio-m'kmm LxwMLfzo kmsc s 

JV^V'^, 12 5 mM I BMXRZJ^S 5 mM^ > F;^ ^Zyy^^^-T^MK I * 
^■r;v-e3 Hfei^MiJ^^/co fllH/M^ (lipid vacuoles) 
!>lfflm5^)^"2 - 3 ji^t^icll^? *t;t:o i8Jte<7)ff^E^;^- ;v V ^7 KO (0 i 1 - r 
e d O ) (Sigma Chemical Co., St. Louis, 

MO) KX ^^mLfco mm^kPB SX-m^^V^LX l 0%Ji^;V^'J ^p^^l^il 0 

[9 9 %-f y7°oi;;i/TJ^::r-JV4'(7)0. 5 %^ ^ Ji^V ^7 F 0] . 2 $|Sc??^|§;iK 
[0195] 
[0196] 

:^#fe4J<y)jtf^-?-X^&t)t::Mg tL;>^c h M S C s <D^m'\±<r)Um 

i§*^ilH^t^£e^JJB»«'tt^^ (potentially tumor to 
xic reagent) ^M^^it^^ BX^'\^^ > ^-^^ M'^^^'-ii't^ X 
^ Ki:m^i^i>!km.^flfzhMS C s ^m^&o 
[0197] 

^ 9 ^7 hC 6 -7,^1^ (Rat C6 glioma cells):S. 

I>^t;hT9 8Gi5^V^ - -7^1^ (human T98G glioma eel 
1 s) (iT;^'J*>-:^^-<'/-:* - ■ir^-3l-'iJ'>'3>' (Amer i can 
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Type Culture Collection) (ATCO^^^^^^^tt^c 

(human glioblastoma multiform tumors 

^m^^^ LN-18. LN-2 15> LN-229. LN-308. LN-31 
9&ZfL N - 4 0 5 (iWe ller et al., (1995, Cancer 
Res. 55:2936-2944) Jcffifc^ tLTV^ijo 
[0198] 

)B^#t^ (Tumor Toxic i ty) cpTy-fe-f 
Frei et al. (1998,J.Neuroimmunol.87: 
10 5-113) KmWl,<^^i^(DilQ^my^Ty^-^^i^^1Am'ti>o 1 : 1 0. 

0 0 0 - 1 : 1 <7)t£H<5ohMs c sMii h ^ ^ -'7m^^<Dm^^wm-r^ o h 
MS c s ^m.'t^tii^^v:^~^^m'r^t7i^h^m^i^^o ^tmiBist^^: j: 

^ K t:^;^ - '^yXr^K (Sigma Chemical Co.,St.Lo 
u i s , MO) I- J: ^ V^T tL/d^c^M^^-f 'f<D^(D^W:M. (prior n u c 

1 ear-label ing) KX^o scFvfetEGFR ^^mT^ h M S C 

s <7)M^^WM-r^fzi^K (mi KDumi II). X ^m^^fiT y -t-^ ^i^m 

-r^^t:b^'^^^:ho 5 c F v^EGF R^5^m-ri>mm'7^Si]^^. n'^XscF 

mm I gGi±. m^^M^mco^ y^^^-zy 3 y<7)mi(h<Di 2Xi±4 s^m^kK 

0. 039~20;«Ci /m 1 (7)«gJ^-etltlx. S (Reist et al.,1 
995, Cancer Res. 55:4 3 7 5 - 4382)o fji^ ^ :^ b c F 
v<DmM^^^. Reist et al. (Reist et al.,19 
95, Cancer Res. . 5514375-4382) y)m^hftfz 

J: ^ t^F I Tc t a gRzj^f^^^ytmWim^^mRr^mmtmm^wmLTmm 

i-^o s c F vfiLE G F R ^'y^M^^ hM S C s liT h - K-^^^^^X^iT y 
[0199] 

m^^'l^'tWM't^tzibK (Frei et all., 1998, J. Ne 
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u r 0 i mm unoU 87: 105-113) ^ iHI^M-^t?^, 1 0 %^.yfi=^ 
'mtF S C^^^-r^ 0. 5ml DMEM4'c7)^ai;v^fc 19 2 x 1 O'lHia^^ 
jR-e. 2 4 b (Falcon) f^KMU-T^o 2 H~ lilM-^' > 

3 it:te^^T. ^LT^V)(7)##ttfe« (a d h e r e n 

t viable cells)=^i^^';x^^ ^V-7h (2 0%^^y-;v 

Pl^cO 0 . 5 %) 0 . 3 m 1 1 5 ^K^fe L. AMtK (tap w a t e r ) ft> 
-e-^jf-L-g-LT^^^^-r-So «Bm^#^ (cell viability)^ 

. 0. Smic^o. 0 5M^'^>^:^ h u ^ A/5 0 ^;L':s.y'o. Im 

(Fa 1 c o n) (D^^ J-Ji'K^L-. ^l.X 9 ^ 9 ~-f ^ • >- 
• ■/V- h^-^^"?^ (T i t e r t e k Mu Itiskan plate 
reader) (Flow, Rockvi 1 1 e, MD) LT^i^-c^ 5 4 

0 nmli*3lt2.n?^?t:JK^SiJS-r&o ^#?^^Ma?.lt«tlt^^i-^^# tTV^-S,,^ 
LT^L. ?EM^ (killing rate) {iTIS^ : 
%n.m= 1 0 0 %-%^# 

[0 2 0 0] 

la^tr) (Frei et all01998,J.Neur 

0 i mm unol. 87:105-113) ^ 2 A ^ yv^^^-f \^ ~ b (F a 1 
con) 0. 7 %OD'fa^Mb->--/^-^' T^'n-;:^ (low 
gelling seaplaque agarose) 'Jr 'tZ>Q. 4ml 
<D^W>m (base layer) X-^mrt^o M^^^^ ( 6 X l 0 ' ) 

2 0%FCS. 2mMN-T-fe>f-;V-L-^'*;V^ ^ 1 T ^ 7 m 2 0 

fi g/m\ Vy 9-^^ Z^y . 0. 3 %f5:^'Mb^>-7°9-^^ T**^-y!;^'^^-r 
-g>DMEMl. 5ml 4^1;. |WIM^-;^J^*J1 (replicate base 
culture layers) (D±.XO. 5 m 1 ^ ¥«i$#-r ^ tif . #S 
y^^iirSo ^v^-ei^*-/!-'- b (4*0 1^1 5^K^L^ 

1 O^M^L. :^V^-e3 7 t:coj*#t?-f ^'^jx^-^ (culture i n c 
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ub a t o r) KWLfCo tLfc#M^:5. W ^;vHov^TSm*g*t) ( 

duplicate cultures) "tmMLfZo 4 ~ 7Mm<D^ 

T3 0*J^c?:)fflia^'^tp^ n-^fi^ 9X^-<t LT^x.^o ~:x - b^jVV-y 

H c 1 -e^±^M < ^ifr-r i> o " J. - h 9 ;V V KvM ( a . 3 m g Xm 1 : S i 
gma Chemical Co., St. Louis, MO) ^0. 2NHC 
1 4^^^ 0 . 1 L. ^LT^n^- ^^Stt 1 5 3 > 

i--l>o :?>ci.^-Cnn:=--^ 0 . l NHC 1 -CiiSt?^ < 2[l-a^t> ^LT^^- h 

[ 0 2 0 1 ] 

Ml^cT) T h - 4) TIScT) t^>)Frei et all. (1998, J 
. N e u r o i mm unol. 87:105-113) <7>^fr ^'ffiffl LTfFffiT 
^m^-mMmm^i^n ^-m^'Rtf-i^m.'D'i^l A^m (breaks) cDit 
l^it^tt<Ofi:^lct^oTm*ic7)#i|g,^t:;^m^ ~7 h (Boehrlnge 
r Manheim, Indianapolis, IN) LT^f^ o ffi-^ 

1;H9 t> 3X1 O^Mia^ 2 5 c m' '79y^3 (Falcon) 4^ -ei^^i" -2) o 

L75^-&t*;, nT&mm.MLm-H^mm.^\^mr^b omi^^x-vMFaicon) 

t'f#L. ^LT 3 0 0 Xg-eS^figjg^L^^^l'J: ^) PB S (pH7. 4)4^"^^^ 

^l-^o h-fb? tiTtffll^^. ;^c2pv^-*-jc^v^-cmiS.-e3 o^a^M. 0 

. 2m 1 COPE Sm.%2%^^)VJ^T)Vr\^ Y mWi^'^m'm.t ^ o 01^^ PB Stt> 
X^^'L. }k.^^X^flh^ Q . lmlc75hiJh>-X100 (0. l%w/v) 

^ V A (0. 1%. w/v) ^x^AX:x^2 5^m^ y^^^-z^'B 

y-t^ ^tK^ ^mM\^\^-r^ (permeabi 1 ized) o TUNEL^ 
)S(Boehringer Manheim,) ^ll^ib^MK^ liJia^ 2 
i-2.o TUNE L^JiKM^t! (50;/ 1) (i^ 0. 3:^y^;^(nmol) FI 
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TC-12dTP. 3-^y^;^dATP. 2 b^ixLcoT dTRVmt^^^Jl' 
^^-r^o mmimKmiiMt:^^^}^^ < ^ztKX ^^r^^^o KJt^ 3 7 
'C-ei^W^fv^. ^LX2 /I I (DO. 5MEDTA<7)?^iJpi:: J: ^ f^st-T^o 
^PB Stf-ei mi^^L^ L-Z j:.}^ y ^ :^ - y°uy^ }V • Ti-y^"^- (E p i 
cs profile analyzer) LT:^9'^i"S o 

[ 0 2 0 2] 

compos i te treatment) ^ANOVAl::=l: J^JtiS^-T^o *S 
[0 2 0 3] 

rba et al., 1993, J. Neurosurg. 791729-7 

3 5) ^i^mr^tK M^co«coiif5T-x^&9tiii!ka^tL7t hMS c s iJ'*'; 

[0 2 0 4] 

y y b ■^T''JVj^O'' h M S C s (7)^^ 

So B)^*^:^ :J^~ • U - • TJVe y 9yh (Adult Sprague 

Dawley albino rats) (200~300g) '^^^^(DS 
^ y^^mLXmBL. 6mg/k g ^Z^'O'yyRZf 6 Omg/kg^:?' 
^ y <7)mi-^m<Dm^\^^XK X ^mW^-r^o ^y V^^^ (stereotax 
i c ) ^Si^A^t. ^ LT 2 oc7)/s^-^-;v (burr h o 1 e s ) ^ V 
(bregma) KMLX 3 mmii:^^:: (lateral) Rri 2 mm"^:^ 
t:: ( a n t e r i 0 r ) j^&o f ') :t~-7m^^mmM^ 1 0 /i I (50, 000 
- 7 5, 0 0 0 ) -km^^t<D&mMR^&M^^U (grey and w 
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hite matter junction) <DW. (margin) 30^ 
MK^tz ^ ^%m\^^':> < 19 t'^X-t^ ( i n f u s e d) o "SHi^lS (w o u n 
d) ^^W9\-f\^^^^ (interrupted surgical sutu 
res) -CEaD. ^LTifji^=^0. 6mg/k g v n v 6 m g / k g 

TthMSCslO^l (10, 000-100, 000 Iffll^) 1 o (7) §|5 

i^m-r^o 9 '7 > ^rffiBg ( 1 e t h a 1 g y ) (pares i s ) 

^ >-ejwS^L. :^v^-e^Xi^'; ^'Mit^^t. m^^x 3%m.m^'^^^-)^^r f 

1 0 % n - ^.[l.fliP*] l:: (intracardial ly) ilytt-TS ( 
perfused) o la^^^ ^ L, lulK^XU ^) ih^ ( t r i mm e d) , L 
T > :7' JV ^ a ^ ?^ c^-r o 
[0 2 0 5] 

^^V^-'7c?5^t4'^Xf*Mt^^v^Til{5^X^atJl^M^ti;t hMS C s cd^ 
Jefitefi. ( a) Jffi»#^tt^3A#^&943*+if. {h) ^ -j V 'T^^n^'^^^-^. (c) 
jrMCOjli^<59^>t (serial sections) l::^tt^^5fe&tlt^i^MIIi5 

^tL7ti5^u^--7#ffliax{ihMs c scDfm:s.?^~ (d) ii>j^e>co^6o-^^:s.a='m 

[0 2 0 6] 

^c7)M{±, W^<D-fu fn;v(Barba et al.,1993, J. 
Neurosurg. 79:729-73 5 ) ^i^M LX^y^i^&o ^ y h ^m. 

;VAT;v-ri: Ktt't^ 2 4^reMl:^ :^v^-C4'C-e3 0 % X a - x m^jfn 1" -& 
* -e^^i-^o 4 0^ m-Kl>T- (sections) ^itm LXM^K-^WrL 
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(serially sectioned), -T^TcD^b (D^>i^M^if^f^ 

LTN i s s 1 ^-fe-e^gkSLTjfi^ii^s^s&tt^o mmmm^m-r^m^^fifz 

li'50>t (every fifth serial 4 0 fim section) 

MF*l<7)M»<7)^#|f (i, ^S.^tlti h'y h-r W y 'J y 

V-f (dot-matrix grid overlay) 7ti^hMM<D±<D:^ V 
y V K y h ^ttm.'t^ :itKX^ MUMK J: >9 ? tt^o # F ^7 h t:: J: i9 

L"C^>-4^^'7h:=.- (Mann-Whi tney) (DU^&y h 'J 

:y ^ Mft:9*fif (U— test nonparametric statisti 
can analysis) t^J;i9 it^^ ti^^o 
[0 2 0 7] 

>:!:ttt?c7?^|^ (Barba et al.,1993,J.Neurosur 

g. 7 9 : 7 2 9 - 7 3 5 ) fi, 'J :t ~^m^^ti^ I -^CO^U^lCO^KI^X^ 
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[0 2 0 8] 

(Ausubel> 1998^ Current Protocols in 
Molecular Biology^ 1, 4. 10. 6>John Wil 
ey and Sons, I n c . ) o UM-^fifc^^') ^--^M^^i^L < HUM 

^tLTt hMs cco(/^-f tL>a-^7)&Acio^^^ m^^ 4vx-/h}fK-mmL. ^lx^k^^ 

^y:A (Dounc e) :J^^-y ^ ^-Y l-#i-o J:CJf=~,fflm'l:, B%m<D 

X 9 KmmMmm^^t^£\^^x o K^^^tx^km-r^o m^. m^^£ 5 o m i 

<r>\^m^<r)^^) lfn\dvy'Mn:mK^\^. LT 4 m 1 <7>ix aMMWvS I I 
M-t^ (1 OmM h 'Jy^-HC 1 pHS. 0c^=2Mv^M. 5 mMS^^ 

-^^^^T-^ v-^ A, 0. 1 mM EDTA. 1 mM D T T ) o ^ > ■7°;v^M^;$^t^ 
e ^ y Y -e±T ^ t ^ J: XfUm^K J: 19 tg^1-:i> o 3 mmmWi II ( 4 . 
4m 1) ^^ T.'^^-f >'^'>^^/s^y?;^r^;, (.i^-i; rn-T-SW 40. 1^ 

I ( 0 . 3 2 M V 3 3 mM C a C 1 2 . 2 mMS^^^ ^^-^y^l^.. 
0. ImM E D T J; 1 mM DTT*3J:a'~0. 5%NP-4 0*3J;Z/1 
0 mM b U - H C 1 mWM. pHB. 0) "ePcot^^S -e?^|;t-rCtopped of 
f)o ^^y;!/?-. SW40. 1 n-^-ttJ4'C-e3 0 , 0 0 0 X g-e4 5^Wjt 

2 m 1 <r)^i^^if') "^u- )vu^mWM^^B.m-t^o ^y^)\^^WLi^^M^- 7 0 
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m.^A. ^ y g^ti^St^ o T cT) 7 y -b ^ 

. V^y^y- K^-YT-f (- 2 2t:) t1=HS< ^tlcJ: y)MMK 

cot^, ^'trQ^ yhFasLC^j-^'^ (Santa Cruz))=iiL 

< (i^ ^7.1 gG (v^^'yv (Jackson)) (50J:^ ^-^tn:#:-e 

m^-r^o ^^h<Dmi^iiV^ yy •7'^y!.(Jackson Labs) ( 

TC#fi$tif^in:# (v^^^^ (Sigma Chemi 

cal C o . ) . ^ X- 'Jffl4r> h ;^) -r^^gjo 
[0 2 0 9] 

V^-C 1 L 6 irnfkKWMLm^LXm.Lmi>o 
[0210] 

[0 2 1 1] 

[^4] 
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[0 2 12] 

ms: l^ial/i/b^I>^fe^(P7x^D# ^^lc^^^^*4iit»l3!)^h.<Pb^^ifflaft<p|plJlg 
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[0214] 

M^^MK'y^it-t^ ^ ti^^-C^ (Evans and Kaufinan, 1381, Nature 292:154;Ma 
rtin, 1581, Proc. Natl .Acad.Sci .USA 78:7634;Pederson,1994,Repord,Fertil .Dev 

.6:543)^ ^^(pymmK^^r^ ^(Dii^n-h^m^-r^m.mK3^WLm^j:m^km 

^^(T)<?^^ ^Ci) (Morrison, 1994, Annu. Rev. Cell .Dev. Biol .11: 35)q ^ tz'^M 

mii^fiib<Dj^m^mi^mm^uhfi. ^Lx-wm. m^tm. ^m^. ^^^x 

?>T^t;Ev^/i? n^Ttf tt-e*S (Han and Watt, 1989, Development 106: 619; Mor 
rison et a1., 1977, Cell 88:287)^ ^k^<Dm^ii. ao'tf^ V> ^ t CO J; 9 5^ 

[0215] 

^ t\/^ -0 Wxf^ij'^M'^hf^fc (Tajbakhsh et a1 . ,1994, Neuron 13:813;Bjornson e 
t a1. ,1999, Science 283:534)^ '^mK^<DX^ ''£mmk:^^^tmx^ ^) . ^ L 
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[0 2 16] 

^<7)MmMcom%tii. ^T^l^^^^y 7.(7^mMT<D^m^^it (subventn-cular ger 
nrinal zone ; SVZ)ii#||;^ b n -^M^CMSO^^ilti-s ^ t H J: «9 . 

3}?XQackson Labs)^ /sf_ ^ t; ^ ^ > j.--!-!.!) ^ LT 7 ~ l^g 

*L7tCPhinney et a1 . ,1999,3 .Cell .Biochem. 72: 570)„ ^&^|B|Mb^«7)7ta?) 
fi. ^-Y KC:7T;v:3y :Fa1con)-ej^^tfv:aia$:> PBS 

A -e^-fe-r 2, >5\ ^ Tt: (i 9 h ^Jl-t ^7.^ 16/CD32C-7 r 5 ^ > = Pharrrrigem F 
c -T^n^^i^Dt, 1 : 50#^f?-c30^K, tr:t^>^bCDllltjT:#:C-7 r ^ t 
l:200^fi-e. LTftf^t^FITC-|g^j5t-ii^^^ :-in:#Crr 3 :Dako) 1 1:100^ 

-e-r y ^ ^ - B y "Lfzo t.^^ KtiJ^-^v-^ a F-e* ^ > 

[0217] 

H^^^^JlUJlIL/io #t)2~2.5xlO^ «^ 4 -eeO^M , ^ ^-fbl/L-CDllb 
(MEM) -ei^jtL. ^LTi^tc 1 ^/'^-X^-^ K± 
7 0 jJ?;MSC:^;v-f-^^ ^10^ g/m1<7)e;:^-'^>X^ 5 KCv-^^-^ :Sigma) 
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K^tz^) t9>o < !9 t^^UWt'Ltz 4 E1^co-7^ 7.<7^SyZ\z7.y^U ^ -^y (ste 

«!lL7to #e>tL;t:lc^;^ 5 o^c^lO^ m(;)^>ti;c)i/>T400x^t-eW (n + 

liaf^T^^fiJ^ttS K^-|HI&c^^(±. ^E^^i±rj;oi.^T 1 Ef^SSlt/<7)iaSlc#i/^ , 
m^i}^^ 3 HmX-lOO.OOO, 12B;f^-e600,000, ^LT450;f^-e2 xlO= t^L>d^ 

^-2-7":t ^ v y > CBrdJ)-e(;:)fflj|^^ 

5 B M^S $ -i^fcMSC:^; ^ _ ^ 5 ^ M s-y^^n -t-2-T'\-t ^ >- ^ > CIO 

nMSC(7)'^|f a ^j- ^ glJ-fl^ffl If ffi 
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:500^3|^-^;g,^5 (Gage et a1 . ,Proc. Natl .Acad. Sci .92:897)^ ^^miuMatil^V^ 

^V^T30>9.H(7)^if^^lc J: L;t ai>y!>tt:Po1yscience Inc.)^ 

[0218] 

8 , J . Cell . Sci , Suppl . 10: 63 ; Aubi n , 1988 3 . Cel 1 . Bi ochem. Suppi . 30 : 73) ^ -f^i-h 

{-^mr^^^^W^^hnm^^^ (Prockop,1977 Science 276:71)^ (ii-e 

i;. ^i-^ *r0]^^@B-7^:^fl^^Pj J; ^'i^fz-^^ -7.(Tyy&^ts 

. MJiaMV-tr-/^-CDllb^|^ia-r^#il^tJflLfflatc J; 

i: L/i ( Phi nney et a1 . ,1999, J. Cell .Bi ochem. 72: 570)^ ^(r> ^ >) 

t£^^\z^ 19, (132 0) tc^i-J; ^ ^^-f •T'n:;*^^^ k-^msc^t^ 

i^-^£^-^wn.^^tzt>K. ^m^m r^%^< mm.\'^<r) % ^ -^m<^ w^^tmw. t 

[0219] 

W*&*^^ai^■r^V^^ i t ^iBJ P^T^^T^jo /io ic?5 J: ^ ?^|g^(±, (0 2 1 A) 

7t 50.000(7) ^ Ymmmm.-^mt^^tzmm\^^^-r^'^m^n\± 
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[ 0 2 2 0] 

'eLTC[Ei2 1 a~c) K^-rx ^ KmU(o^^Kjt:^^io . 

ma (02 1 a) K^-r ^ ^ i^^^'^M^'Zmmm^ (sematosensory) 
[ 0 2 2 1 ] 

K^-ffli^fi. (1112 le) Km~rx^KMm^j:hxfK]^m^^tfmm<^mm 

^MKii^hfitzo i<5DJ: ^ i;ffii3i?ti.7teR#l*]T% F:^-fflm{i (02 2) 
n^i-j: 9 n^fTtri?5£ltt^t'MCJ'\ ^^h<Dm'^i^<^:^^^^y^Ty^y)\^ (spac 

iotempora1)^^;f^^3-^j2j;i,fjjffei: v> ^ J: ^) /i o ;t5^iti7°n ^r ;^ J: i9 ^ 

[ 0 2 2 2] 

^ CD ^ n T-^^O^-fb (Levison et a1 . ,1993, Development 119:611;Le 
vison and Goldman, 1993, Neuron 10:201;Zer1in et a1 . , 1995 , D . Neurosci , 15 : 72 

[0 2 2 3] 

vy(.^^^^'xmm\^fzmm.^m^^xm^^\.fzo mi^^h'^'^B^m^. Brdu-t^^ 

t^mL;^: F^-mti. (02 3a~c) K^-T ^ ^ ^^m^TM. U^i^fi^ XTI 
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[0 2 2 4] 

i±lit/ut~m^>-^K (132 3d) KWt^ d i^B^i^^^^BM<^^^MP^(7^ V 

fl. -eLTv^HiS^iJ T^^D^ tv>^ i;n.S-ec7)^^ (Eglitis and Mezey,19 
97, Proc. Natl .Acad. Sci. USA 95:4080;Azizi et a1. ,1998, P roc. Nat I.Acad. Sci .U 
SA 95:3908) •rry:z.MSCi)miL^ilfzi^^l^B-^xm$}jL. ^ LTfr^feJ^BcD 

[0 2 2 5] 

7tlffll^(iC|ii2 4 ais J;y^b) I' ^1" J: ^ * ^M<DmM&M^<^^ 

MSCcT)^:;;!^ (Luskin, 1993, Neuron ll:173;Lois and A1varez-Buyna,1994,Scienc 
e 264: 1145 ;Dankovski and Sotelo, 1996, D.Comp. Neurol .371:376;A1tman, 1972 J 
.Comp. Neurol .145:353;Hatten and Hen ntz, 1995, Ann, Rev, Neurosci ,18:385);^^ 
*fL. ^LTBrdU-etimL7t:Mmc7>^ft'^Jt^^C|l|2 4 c ~ f ) l^^-TJi^H 
J:y=VMi(?)W:^H^\/>mL;to f*;#<7)J^'^(i, (13 2 4 e ^ J: 0^ f ) 

-Ti: vi^r^-mmmKm4m^<D±^rm. nmmMm (egl) is 

HJl^g (IGL) ii^v^/i?tL;to ;:c7)J: ^ ^MS-^0^5i:^^-5^)^GFAP^|^3a^d:•f\ 

#^tfrlgt)® (neuroprogenitor)i;ov^T^^,$ X'^I^L. ^ttti 

;$%t,IGL^(7)^gfl >r I- J: 19 a. - n > {1 <!> ( 3 acobson, 1991, Development 



(109) !^^2 0 0 2 - 5 0 4 5 0 3 

a1 Neurobiology, PI enun Press New York;Zhang and Goldman, 1996, Neuron, 16:4 

V^IGLn^^-^^ perkinje^l^ (Altman and Bayer, 1978, 3 .Comp. Neurol .179:23; 
Altman and Bayer,1985, J .Comp. Neurol .231:42);^S!{j o {^«b^^ifefJi"C3^ -S) 1 1/^ 

^Steco, ^ J: ?^/hMcOiiji6t*I"e(7)#^^etlCnon-disruptive)Ur^^^ t^hZJ^i^^ 
[0 2 2 6] 

^-^^ (Caday et al . ,1990: Brain Res. Develop. Brain Res.52:241;Grothe and 
Mei si nger , 1995 , Neurosci . Lett . 197 : 175 ; Hattori et al . , 1997 , Brai n Res . MoT . B 
rai n Res . 47 : 262)^ FGFZ^iMSC^z^^j^^^i^Q^ "C^ »9 . Lj^^ii ^ tl^(D 4 > ^ 
b n-eco^^b^l-IS&ilii-S t \/> ^ ^^{i (Phinney et al . ,1999,3 .Cell .Biochem. 7 
2:570;01iver et al . ,1990, Growth Factors 3:231;Locklin et al . ,1995, Clin, 0 
rthop,Rel.Re5.313:27)^ - (7)J: ^ 7j:mmi)mP^X-mmi^fA^^^^W.m<r)-§U-^i^ 
Lit^^/^o NCFcT) J; ^ ;^CCaneva et al . ,1995, Blood Cell , Molecules & Disease 
21 : 73)MSC^f U^l^^-^ ^^.T ^ 7t <6 CO ffi C0#^|n] Cf act) 4^ ^ t£ 

[ 0 2 2 7] 



CUO) !^^2 0 0 2 - 5 0 4 5 0 3 

> n ^ -eBS^A b 7t o cqtfs^fi^ n > t K n ^ ^ - -tfo-i:^^! a "7 

/cism^, ;^iiKiffl»-ei-emfimbfc J: 9 y<7)m^mt\^tzo m^mt\t 

b ;t rMSC:;j,t6-t K n ^ K^n° ^ > J; 19 ^fitz ^ ^ V ^ 4i o 9 
[ 0 2 2 8] 

7 b b T^c^cT) L-DOPA^ V ;V {i . Sprague Dawl ey ^ ^ O ^ 

S# b 7t rtlSC (TH+GC+) ^^^g b T>d^ 3 H f^t^ HPLC^|ff J: fp-flffi b ?t o 

J^(i30^feic 3 l3(i9mb/co ^:J^^5<D^.^IS*^i;. [El 2 5 is J; 2 6 f e 

^-To \--^?N)K w^n^x\^tzr^^m%\^f^tkK^n. 

b 7t i:t:i!£*m-e{t& J: # tt ^3 (7) I' EiSti- ^ J':i± (7) I-- ;v -e^ it ? :^^ >r 
'^r^bTV^ig) (Lundberg et al . ,1996, Exp. Neurol. 139: 39-5 3; Bene rs et al.,19 
96 , D . Neu rosci . 16: 4449-4456; Leff et al . , 1998 , Bcp . Neurol . 151 : 249-264) ^ ^ 
m<D }^ (DMK {iL-DOPA{i^^ ^ ^j^jS-o fzo 
[ 0 2 2 9] 

1112 5 > 2 6 i3 J: 0=^2 7 i;-^x.^-r-^ (i. ^ 7 ^7 h col^p+'-ej^W^A b 
fz rMSCii J: I9 ^j{itz L-DOPA^^ , L-DOPA^ XXfY^-^^y <Dn^(D^m ^i^fz^ 



CITL) !^^2 0 0 2 - 5 0 4 5 0 3 

[ 0 2 3 0] 

1 0(7)$ltAtLfettf^^mM^J. B®#AL7trMSC<7)^;fj|;f^ll6-ii pn^^v-F/N" 

JV^f^fB-r-S^iit:: J: ^?il»^L;t:o E^ti T ;m (0.05mg/kg,sc)co^i|t 
HJ: Kj^^LfCo ^LTt'fiKiL-DOPA (-rH+GC+) ^^B^-^i, J: ^ (iff^fi^ALTtrW 

tt tt «^Jt#4^ L-DOPA^^^-e i:^<?tt^c'f-nv'yiiFn^^/9-4f CTH)(r);(l 
f^^cT) ^ -ejf^K^A L rMSC^ fix L 3 E 7 h ^ # o ^" 9 7 (i^ 
7 Bmt:iMx.;t[l]^l::^i-&^&:^^^L. |W|^li[ll2 5 li^i-«Jl;^^,^T-{i 
cr,B#,i^-eL-D0PA:e,>'4j (i^^ffi ? tL>i>6^o 7t ^^^^-To 
[ 0 2 3 1 ] 

, ^ ^7 ^ D N A (7) W^^?Lte t g S^F^S-'tt^b V h n ^ ;v 

[ 0 2 3 2] 
[0 2 3 3] 

[iiiffi(7)ffi^3ii^0j] 

[Hi] 

^ n ;Vj^#^£^pClW-1acZ^ pC0Ll-1acZ;g,tFpC0L2-lacZ(7)|M-e^:g>„ it 

«^ -b y h {i : LTR-Neo-^' n ^ - — LacZ-30LTR-e^ ^ „ 
[02] 



(112) !^^2 0 0 2 - 5 0 4 5 0 3 

[03] 

: 3> >n-jv ; 2-5ng/m1 PDGF; 2-5ng/m1 PDGF; 2-5n 
g/ml PDGF^, 

[H4 A- 4 F] 
[H 5 A- 5 F] 

l^^^c^-^-e^^o HI 5 A (iWgfiicD t hMSQo#^gc7)f|5<5A^^i-o msBiigl 

5 Atli3V^T3^L;t:^)60tc||p^-r-&^>t^^L. ii-e{4. t > MSC^ HLA-ABQi 
jtt-r^Jjt^-e^feLyto 13 5 C (i|gl5 AJ::^tt^ 4)60l::P^L/i^>T'^:^L. Cl 

^fic^$|51'i^^i-o IEI5 E(±3 0 Ht^c^li hMSCc7)|E|5 i^cOtWW^^ 
ffi$|5^^^1-o 1215 Ftil 4 St^CDii hMSC<7)^|g<75§|S^5:^^^^ itLf>com 
^^^Tfel:: J: ^M^tzo 
[136 A:5.y'6 B] 

IM 6 A:^a= 6 B 6 (i. ii^^®o/cMsC(7)5^ifi^^-r, 9>ybttr 

JTB^cO-'ilcoM-e^iS.o llI(d:#m±Am4 . 14.3 2 H -ep-^^trF^^S^ 

[HI 7 A- 7 C] 



CUB) !^^2 0 0 2 - 5 0 4 5 0 3 

co^-e^fe-So m? AitmU'mK^ "f-^y i t;^tl--i>fci:#;'C^fe? ttfc t: hMsc 

[0 8 A- 8 D] 

v^- (phase overlay) -e^^ (,|f|j^;^=0. Irnm) „ 0 8 C 4 Ox 

.lirm) ^ 

[El 9 A- 9 C] 

(Dm^Ltz^mmn^'k^-ro m 9 c (i^:7t;^mii-e4a:E'fi:L;^ciii 9 b 1:1^3 it 

1 0 A- 1 0 D] 

>':/;v=^^&35lfflJi&'fl:^6^jlc^>feL;to Si 0A-D{*. iik-f(7)J: v Km^^Ltz^ 
*t/c#Mm*^i- : lEI 1 0 A(±GFAPt-^t-|-^f^{^ (^^^izio^^xi'pmLfz 
^ YQ^^?\^n-r^. DAKO) -e<7)^fe^^L ; [El OBfit hHLA-^Q;^-^;g,^;t 
#: (■7'>>;Hfev^T'f^ML7t. Pharmingen) -e<;)^fe^^L ; H 1 0 C (i— 



(114) !^^2 0 0 2 - 5 0 4 5 0 3 

[m 1 1 A. 11 Blk'C^ 1 1 C] 

HI 1 1 A. 11 B'^xfi 1 c 1 i {i. 

[012] 

pT V#14 ( L fz ) FasL(7) cDNAt^^ h9^^;^'7a^^hL7t CO^ffll^ J: pT ^#14^ 

yc, 5 KpSecTag^ /Hygp«g ic^^ft" L o IfflJI&Sr 7 ji rJ' f T 5 > "C— ii'ttic > 9 > 
y!;7j^i5'hL^ -f- LTRensing-Ehl^ (1995^ Eur. 3 .Immunol .25:2253-2258) \z 

{i2gK>r b L7t h^>;^-7^^' b LTtMJia (2ml£7>j*:^ft3|tj5 x 1 0 

') ii-^h'^h^fzm^^A -fe- h ( 1 4 g ^^^/N^iS'K) =^^i-o 2 : 4 

-bo v-y A : 1 HM-r hyy^^y^^^ b L;!ifflja^^^^ 

cO«MLTV^J^V^:^Sb (18^ 1) o V-y 5 I 2eco-^ y^jx^-^- a >'m<7> 

v->'4t|wiD^)(0o : 4 Hc^-f V 3 y^^<D'iy-y 4 tmc 

ii<Do v~y 1 : 4B co-Y J.'-?- >- 3 y^^K^y ^ yyy:^yj^^ b t/cli 
n^^-^ibUibiitzi^iko : u-y a - 7 K^il-^^ilW(,Ltz&%^^y hnt. 
y!,^^ >-7^n y h<^^-^y ^ ^y^yy V^Tlf^^-^'^'^y •:/}^^(Dm^iS:<^r 

^ ^^$> & o 

[0 1 3 A - 1 3D] 

-i>293,ffii^ (Fas^) (Dmm^m.mRifm-r^t^^-r-^(DmM^^m<D^'^^ 

So b^Vy^:?^^^ V3 >m48^W-eb^>y^7^^^ b LTtCOS^I^j^^ P, 
7tUii"l(Oj^:fe^i)P^/ilJTil<7)frLv^j§Sfei:*^ 5 X 1 0 ' (75 293,^^^^^ > ^ > 

Mt) LTto la 1 3 Ati^^;' hyy^^y:^^ b L7tCO^|g3$%t,#t,tL7tlni1c7)j* 

mt4 y^^^- y Lfz^y hi3- jv 293^1^ ^^-f-^ H 1 3 b pr-^#ttFasL^ 



CHS) !^^2 0 0 2 - 5 0 4 5 0 3 

tg^fg^fixlOO-e^oT^io m 1 3 C^lfl 3 D{ix200(7)j; ig ^^^^-^0 1 3 B t 

[014] 

(-f-Hv-^^ii Kn^-^9--tf) ^-g-;t-r -£> > n ^ ^' (pLNCX 
y VTy ^^ife L/co U-y 1 : MW^-*-o V- >- 2 - 5 I ^MMXLfz 

Msccoifflj|&9-f -b- h (5 ^ 1 0 ;« g o i^-y 6 : m'MmXL 

-tr- >o 

[0 15] 

cDNA {^u=yyY. Kn^v9--tf) V h n ^-f ^B®^ 

AbTtli hMSCi- (L-DOPA) iJ'* 9 7 "C* o ffll^ 

^ L-DOPA^ HPLCic J: V) T^;'-tr^ U/^o 3> h n - ;vMSC^. t># t> 

43 -eL-DOPA{i^fli ^^tj:iy^^tZo 
[la 1 6 A- 1 6 F] 
ff^i'B^ -^7 X (75 li L Ttm^T) V MSC<7)#tg ^j^i- 111(7^ 

o lai 6 B{±:fcffi!)|g^tc^^L7ti£A§is^2:-e^3feei]ictiii5^;rL;t;K^^-r^-e* 

-i>o Ell 6 Cli K^-«co|ff7tti^l5?tL^c^^fmr'i.jtfet;fflWcJ: >9i^ 

^^^-C(7)it-e&^o 1 2 c7)3®^^M-=&tf-^L7to El 1 6 D(i4 5 H-e:^3fee^i;jK 
ft? F^-0mo5^#(?5 0-trafe-2:.o 0 1 6 E ^ofc 
^lcp^-r-&^iAJa'4::r&o7t K:^-|fflm<7)^i|^^-r^-T^^:&o 0 l 6 Fti. < 
^Jl^|gJjli;^&oT*l*Jg:EK^ (sematosensory cortex) ^ ^ LTM 

(ventral) ^ K^-mtT);^^ ^^l-^T'^) So 



cue) !^^2 0 0 2 - 5 0 4 5 0 3 

[EI 1 7 ARZf 1 7 B] 

h^i^mmmWX-mnL. (external capsule) , (AC) , 

HlfflTftM^i* (VHC) \^(D&nm^ (White metered tracs) K'B^X^ ^LXB 

[mis] 

§ ;i,mRNA^s;^V^ :i t ^^i-RT-PCR-r y -t^ ^^"Tr ;K7?^-Cafe ^ o Kitagawa^ ( 
1998^ Luekemi a 12 : 486-492) X ^ ^ fltzy' y -( ~ ^ . PCRfi 30^ 

;Vo : FasLcor -tr-Yo V->4 : Fas(7)r -tr-Y o 

[la 1 9 A:5.tFl 9 B] 

[0 2 0 A - 2 0 D] 

f^^^MMR^^k'^-^^y :^^^(-"^^'^^m^^^^^^M(D^-v-^^o S2 OA 
:aa=~2 0C{±. ^tL^tL. ^'A^fT'f ;l:tiFITC^^^L;t:f/LCDlllm#-e^feL 
, DAPI-^^j:b^^L?t:^1©ttfiltl0O7Hf^(7)nWSCj§^!^^j^i-^ gl 2 0 B 2 

ODfi. -^tL^tl. ^'i^s^f-C^ /c(±FITC^|±^L/cin:CDllb^jT:#:-e^feL. DAPI 
[m 2 1 A- 2 IE] 

1A{±. f±A^^3 H C|f^). 1 2 H C#fe):^0'-4 5 B (^-fe) "^^ tf ;^ - > X 7 

+o.9iTin-ettf^^i::p^i--i>Msc^^i-1t-e^)2>o 'f&^(ixioo-e^,o Tto II2 ic 



CUT) !^^2 0 0 2 - 5 0 4 5 0 3 

Tig^^^^MSC5^^^^-e^-2)o -f^^tixlOO-^^^oTto 1112 1 Efi. xlOOc75^^ 

[H 2 2 A;^0^'2 2 B] 

1112 2A(i. ^i^^^m (EC) F*]-e^^f<7)Sfeim@em-efe]\/Vctfx--^>XT^ 

^^fzlf7.-^yX7^ KtlftLTtMSC^^-To 0 2 2 A:^. 0*^2 2 B (ix^OOcT)^^ 
[H 2 3 A- 2 3 D] 

oiacr)^-c^^o 112 3A(i. m+o-9y^iyr-r'^\ ^x§mtmm(DBmi^R 

XfmMM(D. n h v^^-fetTt. >eL'Clll2 3 Btiiit-BrdU 

Ofg^(7)^.M; rMmtt^^/t^'K (GFAP) {:i^^;i,tn:#:-e^m^m?*t;tMSC^ 
[S 2 4 A - 2 4 F] 

(BrdU) ^ft^ti/iMSC^:^-r-3$co^-e^;|,^ aS^^M-cOEl 2 4 A t::i3\/^T^ 
L?t^^ n >^v>:5l?^~J^^'>>' (H&E) ^^$7t(d:l2l2 4 B t^^V^T^LTt 
^jt-BrdU^-feti^ mUn^M^Mf^'^-^bl^^y^M (islands of Calleja) (Icj) 
Kisif^h F^-S^colffll&^^-To aS^^M-com 2 4 C l'^V^T^L7^:H&E^ 
-fe^ 7t{i[El2 4 Dti*v>T^L7ttn;-BrdU^>fe{i, n^]^ (OB) ct^J^^T (subepen 
dyma) 1:1*3 It ^ K-^- S*<^#Hm^^1-o M^-9[I>t60[lI 2 4 E l::^ v^T^ Lt^: H 



(US) !^^2 0 0 2 - 5 0 4 5 0 3 

(EGL, iGL) izioif^h vi^-m^'Tymm^^-To mmi^^'^x-^-otzo 
[m 2 5] 

L-DOPA^ S fST- mi^mtfLti^ y y MSC-e^^^ Lfz^y h'DMi^^^^ 

C ("m-fGC+) co^|gf^3gcoSprague Dawleye - t Kn^-^ K-/n°^ h 
C0ia^#:H^V>T^ n^;^ (microdialysis) ^^MLt^o l>jlOO.OOO%Bm^ 
MbTto S^i^ (dialysate) 3 Q 3 ^mM-D ±0 mUmK^ ^u-y 

GTP-v^nt K9--tfCGC)(7)a;{:E^^^i-^SiJcDV h H'^^' ^7 hMSC^i 

[[a 2 6] 

- 0 - 7t -f- ;i/D0PAC3-0-MD):^tf tj y ^ (HVA) (i, D0PAft^c7)^M|^ 

Tb-h^\^i> ^hi)^X^Z>^ 3. 4 ->>^t; Kn^v-7^-;vg|^M (DOPA-C) 

[132 7] 

L-D0PA(7)ftitmt? ^^i- 121^15^ BJ-e* o 
[EI 2 8] 

6—1; Kn^v K-/^°^ y(7y^XK^ ^ ^ y y ^M^Ltzc T-1^°^;vi; ^<7?ftA 
(0.05mg/kg^ SC) KX^m^^mmLfZo ^Lfcffiii. L-DOPA^^^-^^ J; ^ 
KmXLtzryi^^mXLtz2-^mco^ y h (+GCTH) RZfTh'y^y^r:':/ 
T') v^-^J-^iP-^ri^i^ilLTL-DOPA^^jg-^ig, - t^^-e|:;^V^ J: ^ t^iMI^^-T 



(119) !^^2 0 0 2 - 5 0 4 5 0 3 

ijm^Ltz^t^^L. m^K, (EI2 5 t::d3V^T:^b/c^ ^'UM^tcJ; I9L-DOPA 

[1112] 




Fig. 2 
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!^^2 002-504503 
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!^^2 002-504503 



[IEI4 A] 



[IE14 B] 



[1114 C] 




[1214 D] 



(123) 



!^^2 002-504503 



[134 E] 



[IE14 F] 



[1115 A] 




[m 5 B] 



(124) !^^2 0 0 2 - 5 0 4 5 0 3 

[05 C] 



[HIS D] 




[1115 E] 



(125) 

[05 F] 



!^^2 002-504503 
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(127) 



!^^2 002-504503 



[m 6 B] 




FIG. 6B 



[la 7 A] 




[El? B] 




[mi c] 




m 8 A] 




[0 8 B] 




[1118 C] 





[ia 8 D] 




m 9 A] 




[m 9 B] 




[la 1 0 B] 



(132) !^^2 0 0 2 - 5 0 4 5 0 3 

[lEI 1 0 C] 




[IM 1 0 D] 



(133) 



!^^2 002-504503 
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(134) 



!^^2 002-504503 



[lEI 1 2 ] 




[m 1 3 A] 



Fig. 12 



C135) 002-504503 

[mi 3B] 




[HI 1 3 C] 



(136) !^^2 0 0 2 - 5 0 4 5 0 3 

[m 1 3 D] 



[HI 1 4 ] 




(137) 



!^^2 002-504503 




[HI 1 6 A] 



Fig. 16A 




[mi 6 B] 



Fig, 16B 
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!^^2 002-504503 



[lEI 1 6 F] 



[m 1 7 A] 
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C141) 002-504503 

[mi 7 B] 




fx. 



[mis] 

FIG. 18 
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(142) 



[mi 9 A] 




Fig. 19A 



[mi 9 B] 




Fig. 19B 



(143) !^^2 0 0 2 - 5 0 4 5 0 3 

[lEI 2 0 A] 



< 




[m 2 OB] 




[m 2 0 D] 
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!^^2 002-504503 



[H 2 1 A] 

Fig. 21 A 
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[lEI 2 IB] 
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[lEI 2 1 D] 
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!^^2 002-504503 




[HI 2 2 B] 
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!^^2 002-504503 



[la 2 3 A] 

Fig. 23A 
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Fig. 23B 
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!^^2 002-504503 




Fig. 23C 



[m 2 3 D] 




Fig. 23D 
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!^^2 002-504503 



[H 2 4 A] 

Fig. 24A 




[ig 2 4 B] 

Fig. 24B 




[m 2 4 C] 

Fig. 24C 
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!^^2 002-504503 



[lEI 2 4 D] 

Fig. 24D 



[m 2 4 E] 




Fig. 24E 
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Fig. 24F 
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[02 7] 




Fig. 27 
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